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NOISES 

WERE 


roof  ventilator  installations 
provides  3  IMPORTANT  BENEFITS 
to  the  Specifying  Engineer 


ENGINEERS 
AT  PENN! 


Puttinj:  the  curh  on  prcvailini:  proMems  that  accompany  roof 
ventilator  installations  was  no  easy  task.  Hoof  fan  sounds  had  to 
he  hushed.  Field  constructed  cuihs  were  often  haphazardly  put 
to^:ether;  they  overloaded  r«>ofs  and  lacked  dimensional  cooidina* 
tion  foi'  Ventilators  and  dampers.  Hut,  en^^lneers  workinir  at  I’enn 
developed  the  industiy’.s  first  .solution  .  .  .  the  Soiiiitml  Cmh! 


EXTRUDED  ALUMINUM,  an  exclusive  in  I’enn'.s  Sonotrol  de>urn 
features  structural  “1"  h«“am  lifetime  construction;  reinfoiced 
seamless  outside  wall;  loadinir  capability  of  more  than  7<MI  ihs. 
per  lineal  ft.  with  a  minimum  .safety  fa<tor  of  pt ovules  stuhi- 
lized  dimensions  for  all  tlampers  and  ventilators  .  .  .  and  evciy- 
thinr:  fitsi 


ACOUSTICAL  THERMAL  INSULATION  le.luce.s  decihle  hiiild-up  of 
exhauster  at  the  source;  attenuates  lesonance  and  i e\ ei heration; 
minimizes  sone  values;  no  reduction  in  air  movement. 


SELF  FLASHING  eliminates  the  piohlem  of  field  flashintr  over  the 
Fuih;  installation  is  simplified;  flashinrt  flaiiKe  incoiporates 
V-Kroove  serrations  foi  maximum  power. 

Get  complete  facts  now  on  how  Penn  Ventilator  ran  he  your  one 
source  for  the  universally  accepted  Sonotiol  Curb,  Damper  and 
Yentilatoi.  Contact  youi  local  lepresentative  or  write  direct. 


VKNTILATOR  CO.,  me. 

PHILADELPHIA  40,  PENNA. 


A  leading  manufacturer  of  Powered  and  Gravity  Roof 
Exhausters  and  Accessory  Equipment  for  over  30  years. 

Charter  Member  of  AMCA 

Penn  Ventilator  products  are  available  throuRhout  the  Free  World. 

One  ot  many  direct  factory  representatives  at  your  service: 

■arrew  t  Oaugiierty,  Atlanta,  Ba. 
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How  Nueh  Steam  Should  a  Steam  Trap  Trap? 

•  •  •  some  answers  to  commonly  asked  questions 
about  the  primary  job  of  a  steam  trap 


HERE’S  THE  STEAM  TRAP  DESIGN  THAT  GETS  RID 
OF  CONDENSATE  AND  AIR  WITHOUT  STEAM  LOSS 


STEAM 

CONDENSATE 


Trap  open.  Condenaate  entering 
trap  hoe  caused  bucket  to  lose  buoy¬ 
ancy.  Weight  of  bucket  times  lever¬ 
age  pulls  valve  open.  Air  is  dis¬ 
charged  along  with  condensate. 


Trap  closed.  Steam  has  floated  in¬ 
verted  bucket;  valve  is  held  tightly 
closed  by  system  pressure.  Air  enter¬ 
ing  trap  passes  through  bucket  vent 
and  accumulates  at  top  of  trap. 


You  don’t  need  a  doctor’s  degree  in 
thermodynamics  to  answer  the  ques¬ 
tion  at  the  top  of  this  page.  Natu¬ 
rally,  a  steam  trap  should  trap  all 
the  steam. 

Unfortunately  for  you,  the  prob¬ 
lem  isn’t  quite  that  simple.  After  all. 
a  shut  off  valve  would  trap  all  the 
steam  .  .  .  and  condensate,  and  air, 
and  carbon  dioxide  as  well. 

So  we’d  better  amend  the  answer 
to  the  question  this  way:  A  steam 
trap  should  trap  all  the  steam  but 
must  remove  condensate,  air  and 
carbon  dioxide  as  rapidly  as  they 
accumulate. 

With  this  established,  let’s  take  a 
closer  look  at  what’s  involved: 

A  Steam  Trap  Should  Trap 
All  The  Steam 

It  you’ve  had  experience  with  sev¬ 
eral  different  makes  of  traps,  you 
already  know  that  some  trap  steam 
better  than  others.  The  operating 
principle  of  the  trap  is  what  makes 
the  difference.  We  like  to  talk  about 
it  bet'ause  Armstrong  traps  are  de¬ 
signed  so  that  no  steam  can  get  to 
the  orifice.  The  valve  is  always  water 
sealed.  Result:  More  efficient  steam 
utilization,  lower  fuel  costs. 

A  Steam  Trap  Should 
Remove  Condensate 

All  traps  remove  condensate— after 
a  fashion.  For  maximum  efficiency 
in  the  unit  being  drained,  though, 
the  trick  is  to  get  it  out  without 
waiting  for  it  to  cool  and  without 
leaking  steam. 

Armstrong’s  water  sealed  valve 
takes  care  of  steam  leakage.  The 
inverted  bucket  operating  principle 
0[)ens  the  trap  for  water  regardless 
of  its  tem|>erature.  This  means  you 
get  the  condensate  out  as  quickly 
as  it  accumulates.  Result:  Higher 
temperatures  and  better  heat  transfer 
in  steam  heated  units. 

A  Steam  Trap  Should 
Remove  Air  and  CO| 

Part  and  i«ircel  of  the  conden.nate 
removal  problem  is  removal  of  air 
as  well  as  oxygen  and  carbon  diox¬ 
ide-two  real  troublemakers.  Air 
tends  to  rtnluce  oiK*rating  tempera¬ 
tures  and  interfere  with  heat  trans¬ 
fer.  CO,  goes  into  solution  to  form 


corrosive  carljonic  acid  which,  for 
example,  can  eat  unit  heater  tube.s. 
O,  aggravates  the  situation.  Believe 
it  or  not.  but  all  traps  don’t  prop¬ 
erly  remove  air  and  CO,. 

By  now,  you’ve  probably  guessed 
that  Armstrong  traps  do  remove  air 
and  COj.  Armstrong  dt^ign  (see  il¬ 
lustration)  provides  continuous 
venting  of  air  and  COj.  By  o|)ening 
suddenly,  the  Armstrong  trap  cre¬ 
ates  a  momentary  pressure  drop  to 
"pump”  the  air  down  to  be  vented. 
Result:  Higher  temperatures,  faster 
heat-up,  better  heat  transfer  and  re¬ 
duced  corrosion. 

Note:  When  required,  specially 
sized  air  vents  are  furnished.  For  fast 
heat-up  of  low  pressure  on-and-off 
units,  Armstrong  provides  open  float 
and  thermostatic  air  tent  traps. 

What’s  the  Final  Answer? 

Summing  it  all  up,  you’ll  get  the 
best  servic'e  from  steam  heated  units 
that  are  equip|)ed  with  traps  de¬ 
signed  to  trap  all  the  steam  and  re¬ 
move  air  and  condensate  as  quickly 
as  it  accumulates.  In  our  prejudiced 
viewpoint,  this  means  Armstrong 
trafis.  More  important  are  the  sev¬ 
eral  thousand  users  of  Armstrong 
traps  who  have  proved  the  point. 


Before  you  make  up  your  mind, 
though,  consider  the  minimum  main¬ 
tenance  requirements  of  Armstrong 
traps  . . .  and  the  convenient  assist¬ 
ance  your  local  Armstrong  Repre¬ 
sentative  provides.  These  are  im¬ 
portant  plus  values. 

Put  Up  or  Shut  Up 
We’re  so  confident  that  we  "put 
up”.  Armstrong  traps  are  uncondi¬ 
tionally  guaranteed  to  satisfy.  So 
you  can  find  out  for  yourself  with 
practically  no  risk.  If  you’re  not 
completely  satisfied  with  the  way 
they  do  their  job,  you  can  get  your 
money  back. 

•  •  • 

The  44-page  Armstrong  Steam  Trap 
book  goes  into  greater  detail  on 
these  and  other  Armstrong  features. 
It  also  discusses  trap  selection,  in¬ 
stallation  and  maintenance.  Ask 
your  Armstrong  Representative  for 
a  copy  or  write 

.\rmstrong  Machine  Works 

8463  Maple  Street 
Three  Rivers,  Michigan 

®  ARMSTRONG 
STEAM  TRAPS 

813-ST 


See  our  catalog  in  Sweet’.s  Indui^trial  Copstruction  File 
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Type  UV  condensate  pump  is  ideal  for 
return  of  condensate  to  the  boiler  or  other 


points.  Built  in  both  single  and  duplex 
%Hms  .  .  .  type  UV  pump  can  he  installed 
^S{]C^M^^f)|ate  flush  with  floor  .  .  .  motor 

easily  accessible 


contact  the  Skidmore 
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COVER  PHOTO:  At  night,  green  floodlights  give  New  Jersey's  Turnpike  travelers 
a  most  attractive  view  of  new  Bergen  Generating  Station,  second  largest  in  Public 
Service  system.  View  by  day,  shown  on  cover,  is  still  eye-catching  as  station  stands 
hard  by  Overpeck  Creek  and  dominates  its  surroundings.  A  brief  pictorial  report  on 
some  interesting  air  conditioning,  heating  and  ventilating  systems  incorporated  in 
the  station  constitutes  about  half  of  this  month's  Picture  Paragraphs,  page  60. 


HIGH  SPOTS 


in 


this  issue 


HYDRONIC  HEATING:  How  to  get  the  most  out  of  hot  water  when  heating 
commercial  and  industrial  structures  is  the  subject  of  this  month's  Reference 
Section,  starting  on  page  67.  .Author  Bob  Emerick  is  well-known  as  bt>th  an  en¬ 
gineer  and  writer  of  experience,  and  we  are  pleased  to  present  a  rather  compre¬ 
hensive  review  of  hydronic  design  techniques  he  has  finind  valuable  in  commercial 
and  industrial  heating  jobs. 


NEW  MONTHLY  FEATURE:  Melvin  A.  R  amsey,  Worthington's  peripatetic 
trouble-shooting  consultant  in  air  conditioning  and  refrigeration,  shows  how  systems 
should  be  designed  to  operate  efficiently  at  low  loads.  Each  month.  Mr.  Ramsey's 
Specification  and  Desiftn  Seminar  will  get  down  to  brass  tacks  on  some  aspects  of 
system  design  which  he  finds  is  giving  engineers  trouble.  His  comments  are  based  on 
a  career  in  the  industry,  as  contractor,  designer,  consultant,  teacher  and  writer 
that  goes  back  to  1927  and  is  still  going  strong.  See  page  85. 

INDUCED  DRAFT  FANS:  In  the  priKCss  of  selecting  induced  draft  fans  for 
thousands  of  conventional  steel  and  cast  iron  heating  boilers,  it  has  been  necessary 
to  evolve  fast,  simplified  procedures  that  will  result  in  adequate  fan  capacities,  with 
margin  for  unforeseen  conditions  but  avoiding  f(X)lish  excesses  of  capacity  for  bt>th 
engineering  and  competitive  reasons.  Sti  states  Hal  Reynolds  on  page  51  in  in¬ 
troducing  his  article,  “Selection  of  Induced  Draft  Fans  for  Heating  Boilers". 


NEW  COOLING  DATA:  In  response  to  an  FHA  demand  that  the  residential 
air  conditioning  industry  either  agree  on  a  unified  method  for  estimating  cooling 
loads  or  else  the  Government  itself  would  have  to  step  in,  a  special  committee  of 
ARI,  I-B-R,  and  National  Warm  Air  has  come  up  with  a  simplified,  uniform,  and 
rational  procedure.  For  a  summary  of  the  rept)rt  from  the  University  of  Illinois, 
see  f>age  54, 

CONFERENCE  REPORTS:  Problems  of  importance  to  the  consulting  engineer 
in  the  conduct  of  his  business  were  discussed  at  the  semi-annual  meeting  of  Con¬ 
sulting  Engineers  Council.  One  of  three  conference  reports  we  are  presenting  this 
month,  this  recapitulation  begins  on  page  95.  Our  News  of  the  Month  department, 
page  8,  contains  the  other  two:  the  25th  annual  meeting  of  the  Industrial  Hygiene 
Foundation  of  America,  Inc.,  an  association  of  industries  axirdinated  by  Mellon 
Institute  for  the  advancement  of  healthful  working  conditions;  and  semi-annual 
meeting  of  The  Institute  of  Boiler  and  Radiator  Manufacturers,  at  which  I-B-R 
members  heard  a  progress  report  from  the  University  of  Illinois  on  summer  oper¬ 
ation  of  the  valance  system  of  year-round  conditioning. 
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Waste  Heat  Reclamation  in  British  Laundries 

Editor,  Air  Conditioning,  Heating  and  Ventilating 

About  a  year  apro,  a  very  interesting  article  in 
.\iR  Conditioning,  Heating  and  Ventiiating  showed 
full  possibilities  of  waste  heat  reclamation  for  laun¬ 
dries.*  This  was  based  on  U.S.A.  laundry  practice,  and 
it  seems  rather  rewarding  to  compare  this  with  British 
laundry  methods,  which  are  basically  different  in  many 
respects. 

According  to  the  information  jriven.  one-third  of  the 
steam  used  in  a  U.S.A.  laundry  is  iu*eded  for  dryinir 
and  fini.shinp  and  two-thirds  for  heatinir  water,  which 
apparently  is  practically  the  only  .source  of  heat  in  the 
washhou.se.  The  latter  is  jriven  as  4.r)12  lb  steam  for 
1,200  lb  dry  work  per  hour;  that  is,  ,‘1.85  lb  of  100  lb 
pre.ssure  steam  per  pound  of  work.  This  leaves  1.9  th 
steam  for  drying  and  finishing  and  Rives  a  total  steam 
consumption  of  5.75  lb  per  pound  of  work. 

The  fiRure  of  1.9  lb  for  dryinR  and  finishinR'aRrees 
I'erfectly  with  Briti.sh  tarRets  and  indicates  that  the 
methods  u.sed  must  be  very  similar  indeed.  The  U.S.A. 
wa.shhou.se  consumption  of  3.85  lb,  however,  is  very 
much  hiRher  than  the  Briti.sh  tarRet  of  1  lb  steam,  a 
little  more  or  les.s,  accordinR  to  the  proce.s.ses  and  ma¬ 
chines  u.sed.  About  half  of  the  difference  of  2.85  lb  is 
cau.sed  by  the  Reneral  use  of  cold  rinsinR  in  Great 
Britain.  This  was  oriRinally  develo[>ed  by  the  B.L.R.A. 

( Briti.sh  I,aunderers’  Re.search  As.sociation)  but  has 
proved  .so  successful  that  it  is  now  not  only  fully  ac¬ 
cepted  in  Great  Britain,  but  is  increasinRly  used  in 
Holland.  Germany  and  other  parts  of  Europ«‘. 

The  other  half  of  the  difference  derives  from  the 
fact  that  hot  water  i.s  very  little  u.sed  in  British  I*iun- 
dries.  Water  i.s  heated  by  live  steam  injection  in  the 
wa.sh  wheels  to  the  temperature  actually  required. 
This  keeps  waste  to  a  minimum,  obviates  the  lo.s.ses  in 
the  .storaRe  heater,  and  Rreatly  reduces  the  heat  los.ses 
from  the  pipe  .system.  This  can  be  very  hiRh  even  with 
very  Rood  laRRinR,  especially  where  a  circulation  sys¬ 
tem  is  u.sed.  The  amount  of  steam  thus  .saved  i.s  more 
than  the  British  wa.shhou.se  consumption,  or  al>out  the 
.same  as  the  amount  which  can  b<*  saved  by  a  heat  re¬ 
claimer  in  the  U.S.A.  .sy.stem. 

Open  pit  heat  rt*clamation  is  very  little  u.sed  in 
Briti.sh  laundries,  but  the  clo.sed  .system  i.s  b<*cominR 
more  and  more  popular.  In  a  .sy.stem  of  .synchronizwl 
wa.sh  wheels,  cold  water  cominR  from  the  last  rin.ses  is 
heated  by  the  hot  .soiled  liquor  from  the  washes,  and 
the  first  rin.se  in  a  plate-type  heat  exchanRer;  this 
forms  an  inteRral  part  of  the  unit  and  is  easy  to  clean. 
As  the  wheels  are  .synchronized,  very  little  water  has 
to  be  .stored.  A  typical  steam  consumption  i.s  0.6  lb 
per  pound  dry  work,  compared  with  the  2.2  lb  Riven 
for  U.S..^.  laundries  with  heat  reclamation.  In  addi¬ 
tion,  the  water  con.sumption  is  reduced  to  about  half. 

In  another  widely  used  .system,  the  heat  exchanRer 
i.s  done  away  with.  Reclamation  i.s  achieved  by  the 
simple  expedient  of  re-utilizinR  the  .same  liquor  con- 

*  "Waste  Heat  Reclamation  for  Laundries,"  J.  J.  Coleman,  Oct. 
1959.  85-86. 


.secutively  in  a  number  of  synchronized  wash  wheels. 
Kre.sh  water  enters  the  machine  performinR  the  la.st 
rinse,  the  effluent  of  which  Roes  to  the  intermediate, 
and  after  that  to  the  first  rin.se  machine.  The  effluent 
from  this,  already  enriched  in  heat,  deterRents  and  of 
course  .soil.  ro<*.s  to  the  last  suds  machine  where  only  a 
small  addition  of  steam  and  deterRents  i.s  ne«*ded  to 
brinR  it  to  full  wa.shinR  efficiency.  By  the  time  the 
heavily  soiled  liquor  leaves  the  machine  ]H*rforminR 
the  breakwash,  it  i.s  fairly  cool  and  contains  only  little 
free  deterRent.  The  heat  (and  water)  consumption  of 
this  proce.ss  i.s  al)out  the  .same  as  that  of  the  reclama¬ 
tion  process  mentioned. 

With  a  washhouse  con.sumption  of  only  0.6  lb  steam 
l»er  pound  of  work,  and  a  finishiiiR  con.sumption  of  1.9 
lb,  the  relation  lM‘tween  the  two  deiwirtments  is  just 
the  reverse  of  what  it  i.s  in  U.S..\.  As  the  conden.sjite 
from  the  finishinR  machines  is  Renerally  n*covered 
for  boiler  fet'd,  only  little  make-up  water  is  requiretl 
for  the  Ixiiler,  often  less  than  is  needed  to  cool  the 
condensate  to  a  temperature  which  can  bt*  handltsl  by 
the  fet'd  pumps,  h'lash  steam  recovery  iH'comes  thus 
almo.st  a  necessity  but  is  handled  in  a  very  different 
way  than  in  U.S..-\.  laundries. 

The  Briti.sh  method  uses  little  hot  water,  and  none 
at  all  in  the  recovery  systems.  On  the  other  hand,  the 
live  steam  for  the  w;i.sh  wheels  may  1m'  at  a  very  l«)w 
pre.ssure.  The  conden.sate  from  the  finishiriR  section  is 
therefore  taken  to  a  vessel  where  its  pressure  i.s  re¬ 
duced  from  approximately  100  to  approximately  10  lb 
and  the  resultinR  flash  steam  i.s  fed  into  the  washinR 
machines.  With  the  low  steam  con.sumption  of  a  re¬ 
covery  ty[X'  washhouse,  the  flash  steam  available  from 
the  finishinR  deiwirtment  conden.sate  may  repre.sent  a 
siRnificant  proiK>rtion  of  the  washhou.se  n'quirements. 

.•\s  there  i.s  very  little  demand  for  hot  water,  very 
little  u.s«'  can  be  made  of  enRine  exhaust.  On  the  other 
hand,  unless  the  exhaust  heat  can  b<'  u.s«'fully  applied 
for  proce.ss  r«*quirements,  the  hiRh  fuel  cost  of  small 
steam  enRines  makes  them  prohibitive  for  i)ower  pro¬ 
duction,  even  if  the  enRine  i.s  already  written  off  com¬ 
pletely.  Only  few  Briti.sh  laundries  .still  produce  their 
own  [tower,  and  RoinR  over  to  Rrid  electricity  has 
always  re.sulti'd  in  a  reduction  of  the  total  bill.  Even 
the  u.se  of  inlet  pressures  .so  hiRh  that  the  exhaust 
pre.ssure  would  1h'  sufficient  for  the  finishiiiR  depart¬ 
ments  would  not  pity;  althouRh  the  [troblem  has  often 
Iteen  di.s<'u.s.sed.  no  plant  on  this  princi[)le  has  b<'<'n 
built  so  far.  In  modern  laundries  it  has  even  b»'come 
difficult  to  find  an  application  for  the  exhaust  from 
the  I)oiler  fwd  pumps  which,  in  spite  of  their  sim¬ 
plicity  and  reliability,  are  increasinRly  replaced  by 
ones  with  electric  drive. 

Not  everythinR  which  has  lM*en  de.scribed  here  is 
neces.sarily  applicable  in  American  laundries  as  many 
conditions  are  rather  different.  However,  there  are 
many  ways  of  handlinR  a  problem,  and  .some  of  the 
methods  de.scribed  may  p«*rhap.s  be  of  .some  Reneral  use. 

//.  A.  Hlum 

Hritinh  iMunderers’  Rent-arch  Ansoriation, 

Hendon,  England 
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Western  Electric  Company 


so 

%,  ftOO«  Sf*et 


OKLAHOMA  CITY  PLANT 


Wvttc'D  Electric  Company,  Inc. 
Plant  Detign  and  Conitructiort 

Ctiarlai  T  Main,  Inc. 

Botton,  Mau. 


Ganaral 

Contractor! 

Hubar,  Hunt  I  Nictiolt 
Indianapolit,  Indiana 


Macbanical 

Contractor! 

Huttman- Welle 
Columbut,  Ohio 


Nort-Fraaie 
Heoting  Coil 


AEROFIN  INSTALLED 


Acrofin’s  niodt'ni  Sm(x)th  Fin  design  permits  use  of 
high  air  velocities  without  turbulence  or  excessive  re¬ 
sistance— provides  ample  heat-exchange  capacity  in 
limited  space. 

You  can  safely  .specify  Acrofin  coils  at  full  published 
ratings.  Aerofin  performance  data  are  laboratory  and 
field  proved. 

Aerofin  Corporation 


101  Greenway  Ave.,  Syracuse  3,  N.Y, 

Aerofin  is  sold  only  by  manufacturers  of  fan  system  apparatus. 

List  on  request. 

ENGINEERING  OFFICES  IN  PRINCIPAL  CITIES 


Typo  R 

Ramovobla  Haoder 
Cooling  Coil 
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(juhai  fisbodsiM  Scuf' 


Waste  Heat  Reclamation  in  British  Laundries 

f:ditor.  Air  Conditioning,  Heating  and  Ventii^ting 

About  a  year  apro,  a  very  interesting  article  in 
Air  Conditioning,  Heating  and  Ventimting  showed 
full  possibilities  of  waste  heat  reclamation  for  laun¬ 
dries.*  This  was  based  on  U.S.A.  laundry  practice,  and 
it  seems  rather  rewarding  to  compare  this  with  British 
laundry  method.s,  which  are  basically  different  in  many 
respects. 

According  to  the  information  jriven,  one-third  of  the 
steam  used  in  a  U.S.A.  laundry  is  nwded  for  dryinjr 
and  finishing  and  two-thirds  for  heatinjr  water,  which 
apparently  is  practically  the  only  .source  of  heat  in  the 
washhou.se.  The  tatter  is  priven  as  4,612  lb  steam  for 
1.200  lb  dry  work  per  hour:  that  is,  2.85  lb  of  100  lb 
pressure  .steam  per  pound  of  work.  This  leaves  1.9  lb 
steam  for  dryinpr  and  finishing  and  jrives  a  total  steam 
consumption  of  5.75  lb  per  pound  of  work. 

The  fiprure  of  1.9  lb  for  dryinjr  and  finishing  agrees 
I'erfectly  with  British  targets  and  indicates  that  the 
methods  u.sed  mu.st  be  very  similar  indt^ed.  The  U.S..\. 
wa.shhou.se  consumption  of  2.85  lb,  however,  is  very 
much  higher  than  the  British  target  of  1  lb  steam,  a 
little  more  or  less,  according  to  the  proce.s.ses  and  ma¬ 
chines  u.sed.  .About  half  of  the  difference  of  2.85  lb  is 
caused  by  the  general  u.se  of  cold  rinsing  in  Great 
Britain.  This  was  oriRinally  developtni  by  the  B.L.R..A. 

( Briti.sh  I^underers’  Research  .A.s.sociation)  but  has 
proved  .so  successful  that  it  is  now  not  only  fully  ac¬ 
cepted  in  Great  Britain,  but  is  increasingly  u.sed  in 
Holland.  Germany  and  other  parts  of  Europe. 

The  other  half  of  the  difference  derives  from  the 
fact  that  hot  water  is  ver>’  little  u.sed  in  British  I.«iun- 
dries.  Water  is  heated  by  live  steam  injection  in  the 
wa.sh  wheels  to  the  temperature  actually  required. 
This  keeps  waste  to  a  minimum,  obviates  the  los.ses  in 
the  .storage  heater,  and  greatly  reduces  the  heat  los.ses 
from  the  pipe  .system.  This  can  be  very  hiirh  even  with 
very  jrood  lairprinir,  especially  where  a  circulation  sys¬ 
tem  is  u.sed.  The  amount  of  steam  thus  .saved  is  more 
than  the  Briti.sh  wa.shhou.se  consumption,  or  about  the 
.same  as  the  amount  which  can  be  .saved  by  a  heat  re¬ 
claimer  in  the  U.S.A.  .system. 

Ot)en  pit  heat  reclamation  is  very  little  u.sed  in 
Briti.sh  laundries,  but  the  clo.sed  .system  is  bwominir 
more  and  more  popular.  In  a  .system  of  .synchronizwl 
wash  wheels,  cold  water  cominjr  from  the  last  rin.ses  is 
heated  by  the  hot  .soiled  liquor  from  the  washes,  and 
the  first  rin.se  in  a  plate-type  heat  exchanjrer;  this 
forms  an  inteprral  part  of  the  unit  and  is  ea.sy  to  clean. 
As  the  wheels  are  synchronized,  very  little  water  has 
to  be  stored.  A  typical  steam  consumption  is  0.6  lb 
per  pound  dr>’  work,  compared  with  the  2.2  lb  Riven 
for  U.S..A.  laundries  with  heat  reclamation.  In  addi¬ 
tion,  the  water  con.sumption  is  reduced  to  about  half. 

In  another  widely  u.sed  system,  the  heat  exchanirer 
is  done  away  with.  Reclamation  is  achieved  by  the 
simple  expedient  of  re-utilizinR  the  .same  liquor  con- 

*  "Waste  Heat  Reclamation  for  Laundries."  J.  J.  Coleman,  Oct. 
1959,  85-86. 


.secutively  in  a  number  of  .synchronized  wash  wheels. 
Fresh  water  enters  the  machine  pt*rforminR  the  last 
rin.se,  the  effluent  of  which  Roes  to  the  intermiMliate, 
and  after  that  to  the  first  rin.se  machine.  The  effluent 
from  this,  already  enriched  in  heat,  deterRcnts  and  of 
course  .soil,  R(K‘s  to  the  la.st  suds  machine  where  only  a 
small  addition  of  steam  and  deterRents  is  nettled  to 
brinR  it  to  full  wa.shinR  efficiency.  By  the  time  the 
heavily  soiled  liquor  leaves  the  machine  iH*rforminR 
the  breakwash,  it  is  fairly  cool  and  contains  only  little 
free  deterRent.  The  heat  (and  water)  consumption  of 
this  proce.ss  is  aUmt  the  .same  as  that  of  the  ri'clama- 
tion  process  mentioned. 

With  a  washhouse  consumption  of  only  0.6  lb  steam 
|H*r  t)ound  of  work,  and  a  finishiiiR  consumption  of  1.9 
lb,  the  relation  lM*tween  the  two  depjirtments  is  just 
the  reverse  of  what  it  is  in  U.S..\.  As  the  condensate 
from  the  finishinR  machines  is  Renerally  n*covered 
for  boiler  fet'd,  only  little  nuike-up  water  is  requinnl 
for  the  l)oiler,  often  less  than  is  needed  to  cool  the 
condensate  to  a  temperature  which  can  1m*  handh'd  by 
the  feed  pumps.  Flash  steam  recovery  lM*comes  thus 
almost  a  nece.ssity  but  is  handled  in  a  very  different 
way  than  in  U.S..\.  laundries. 

The  British  method  uses  little  hot  water,  and  none 
at  all  in  the  rt*covery  .systems.  On  the  other  hand,  the 
live  steam  for  the  wash  wheels  may  Im>  at  a  v<*ry  low 
pre.ssure.  The  conden.sjite  from  the  finishinR  .section  is 
therefore  taken  to  a  ve.s.s«*l  where  its  pressure  is  re¬ 
duced  from  approximately  IbO  to  approximately  10  lb 
and  the  resultinR  flash  steam  is  f«*d  into  the  washiriR 
machines.  With  the  low  steam  con.sumption  of  a  re¬ 
covery  ty[M*  washhou.se,  the  flash  steam  available  from 
the  finishinR  deiwirtment  condensate  may  represent  a 
siRnificant  projKirtion  of  the  wa.shhouse  ntjuirements. 

.As  there  is  very  little  demand  for  hot  water,  very 
little  use  can  be  made  of  enRine  exhaust.  On  the  other 
hand,  unless  the  exhaust  heat  can  1m*  u.s<*fully  applied 
for  prtK*ess  n*quirernenls.  the  hiRh  fuel  cost  of  small 
steam  enRines  makes  them  prohibitive  for  power  pro¬ 
duction,  even  if  the  enRine  is  already  written  off  com- 
[detely.  Only  few  Briti.sh  laundries  still  produce  their 
own  i)ower.  and  RoinR  over  to  Rrid  electricity  has 
always  re.sult€*d  in  a  reduction  of  the  total  bill.  Even 
the  u.se  of  inlet  pressures  .so  hiRh  that  the  exhaust 
pressure  would  1m*  .sufficient  for  the  finishinR  depart¬ 
ments  would  not  [Kiy:  althouRh  the  problem  has  often 
lM*en  di.scu.s.sed,  no  plant  on  this  principle  has  lM*«*n 
built  .so  far.  In  modeni  laundries  it  has  even  become 
difficult  to  find  an  application  for  the  exhaust  from 
the  Ixiiler  fe<*d  pumps  which,  in  spite  of  their  sim- 
[dicity  and  reliability,  are  increasinRly  replac<‘<l  by 
ones  with  electric  drive. 

Not  everythinR  which  has  lM*en  de.scribed  here  is 
n»*ces.sarily  applicable  in  American  laundries  as  many 
conditions  are  rather  different.  However,  there  are 
many  ways  of  handlitiR  a  problem,  and  .some  of  the 
methods  described  may  jM*rhaps  be  of  .some  Reneral  use. 

//.  A.  Blum 

Hritinh  iMttnderers’  Renearch  Assoriatinn, 

Hendon,  England 
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En«in*«rt 

W**t«rn  Elt<*ric  CowpaRy,  Inc. 
Plant  Otugn  and  Conilruction 

C^a^lat  T  Main,  Inc. 

Bolton.  Mall. 


Heating  Coil 


AEROriN  INSTALLED 


Acrofin’s  modern  Sm(K)th  Fin  design  permits  use  of 
high  air  velocities  without  turbulence  or  excessive  re¬ 
sistance— provides  ample  heat-exchange  capacity  in 
limited  space. 

You  can  safely  specify  Acrofin  coils  at  full  published 
ratings.  Aerofin  performance  data  are  laboratory  and 
field  proved. 

Aerofin  Cofipop/iTioN 


101  Greenway  Ave.,  Syracuse  3,  N.Y, 

Acrofin  is  sold  only  by  manufacturers  of  fan  system  apparatus. 

List  on  request. 

ENGINEERING  OFFICES  IN  PRINCIPAL  CITIES 


Typ*  » 

RamovobU  Haadar 
Cooling  Coil 
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Cleaner  Air,  Indoors  and  Out,  Advanced 

at  Industrial  Hygiene  Foundation  Meeting 


Hundreds  of  engineers,  toxicolo- 
jrists,  doctors,  and  industrial  hy- 
jriene  technicians  converjred  on  the 
Mellon  Institute  in  Pittsburgh  Oc¬ 
tober  26  and  27  for  the  25th  Annual 
Meetinj?  of  the  Industrial  Hyjriejie 
Foundation  of  America.  Inc.,  an 
association  of  indu.stries  coordi¬ 
nated  by  the  In.stitute  for  the  ad¬ 
vancement  of  healthful  working' 
conditions. 

Followinjr  welcominjr  remarks  by 
Dr.  G.  H.  Younj?,  director  of  re- 
.search  of  the  Mellon  Institute,  the 
many  research  activities  and  re¬ 
lated  services  performed  by  the  In¬ 
dustrial  Hypiene  Foundation  were 
dramatically  set  forth  in  an  address 
by  Dr.  H.  H.  Schrenk.  mana>rinvr 
director  of  the  Foundation. 

In  his  talk,  entitled  “Foundation 
Facts.”  Dr.  Schrenk  pointed  to  an 
increa.se  in  Foundation  activity 
durinfr  the  past  year  on  five  major 
fronts:  (1)  Technical  information 
.services.  (2)  con.sultation  ser\'ices. 

•  3)  in-plant  hygienic  sur\’eys  and 
outdoor  air  pollution  studie.s.  (4) 
inve.stigations  of  particular  toxico¬ 
logical.  technical,  and  control  situa- 
tion.s,  and  (5)  training  of  industrial 
hygienists  for  their  increasingly 
important  role  in  industry. 

The  Foundation  laboratory  last 
year  investigated  the  toxicity  of 
.some  eighteen  organic  compounds 
increasingly  found  in  industry. 
.About  a  third  of  these  studies 
were  major  long  term  efforts,  two 
of  which  are  integrated  with  a 
broad  program  of  investigation 
into  the  effects  on  human  lungs  of 
chronic  exposure  to  various  suh- 
.stances.  Nine  technical  papers 
were  written  covering  silicosis, 
toxicity  of  dusts,  and  cyanamides. 

Some  1200  abstracts  of  related 
papers  were  prepared  and  circu¬ 
lated  in  re.spon.se  to  more  than  30,- 
000  inquiries.  New  activities  in 
training  industrial  hygienists  in¬ 
cluded  a  training  course  which 


Dr.  Schrenk  detailed  new  gains 
for  Foundation  on  five  major  fronts. 


has  graduated  twelve  qualified  pro¬ 
fessional  technicians.  This  pro¬ 
gram  is  expected  to  increa.xe  in  im- 
I»ortance  in  the  future. 

Theme  of  other  papers  in  the 
opening  conference  was:  Group  in¬ 
surance  —  a  mounting  production 
cost.  A.  T.  Kla.s.sen.  vice  president, 
industrial  relations  department. 
.American  Can  Comimny,  jtointed 
out  that  investment  in  medical  care 
provisions  by  industry  mounted 
from  $952  million  in  1950  to  $4,164 
billion  in  1959.  Part  of  that  in- 
crea.se  was  attributed  to  the  in¬ 
crease  in  the  number  of  iH*ople  cov¬ 
ered:  another  significant  part  re¬ 
sulted  from  inflation  and  wasteful 
jtractice.  Mr.  Klas.sen  said  the  aver¬ 
age  cost  per  i>erson  of  these  pro¬ 
grams  had  increased  45'c  in  ten 
years  —  more  than  the  increa.se  of 
any  other  factor  comprising  the 
consumer  cost  index. 

It  is  not  realistic,  said  Mr. 
Klas.sen.  to  expect  management  to 
keep  putting  money  into  these  pro¬ 
grams  without  making  some  at¬ 
tempt  to  bring  the  ordinary  eco¬ 
nomic  concerns  of  management  to 
bear  upon  them.  .Mr.  Klassen  sug¬ 


gested  a  five-point  program  of  ac¬ 
tion  to  control  the  mounting  costs 
of  medical  benefit  plans;  (1)  Seek 
improvement  in  the  administration 
of  benefit  plans,  being  sure  that 
claims  are  paid  promptly  but  that 
false  claims  are  adequately  po¬ 
liced.  (2)  Kncourage  insurance 
carriers  to  improve  their  manage¬ 
ment.  (.1)  Carry  the  public  rela¬ 
tions  effort  to  the  community  level, 
letting  doctors  know  that  we  are 
concerned  about  mounting  co<«ts. 
(I)  Tell  employees  what  is  in¬ 
volved.  that  is.  let  them  realize 
that  the  co^t  of  any  medical  plan 
must  be  a  part  of  wages,  whether 
paid  directly  or  not.  The  c»>st  can 
he  paid  only  by  the  productivity  of 
wage  earners.  (5)  I'nions  must  be 
helped  to  realize  that  more  dollars 
given  to  benefit  costs  mean  less 
take-home  pay  for  members. 

R.  R.  Shinti.  swoiid  vice  prc-^i- 
<lent.  group  insurance.  .Metroi»olilan 
I-ife  Insurance  ('om[)any.  |»ointed 
out  that  publicity  on  abuse"*  of 
grouji  insurance  i)lans  has  n«»t  Im"*  !! 
balanced  by  accurate  information 
regarding  the  actual  |K"rforniance 
of  lioth  physicians  and  employee-* 
under  the.se  plans.  .Actual  abus*s 
are  a  small  js-r  cent  of  the  rising 
cost  of  medical  plans.  Payments  for 
.services  have  lH*en  higher,  accident 
and  health  insuranc*"  terms  im¬ 
proved  and  payments  to  an  increas¬ 
ing  number  of  retired  employees 
also  tend  to  rai.se  costs.  There  are 
two  major  factors  in  cost  increase, 
according  to  .Mr.  Shinn,  (li  Geti- 
eral  inflation,  including  standards 
of  coverage.  (2l  Increased  concern 
in  the  I'nited  States  over  health. 
We  should  Im*  careful  in  assessing 
where  quality  reaches  a  limit  and 
•)ver-concern  begins. 

Dr.  .1.  F.  .McCahan.  medical  di- 
n*ctor.  Hawthorne  Works,  Western 
Fleet ric  Company,  gave  some  jioint- 
ers  on  how  sickness  absenteeism 
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600  SERIES  INVERTED  BUCKET  TRAPS 


for  efficiency, 
specify  and  use 


so  SERIES  FLOAT  4  THERMOSTATIC  TRAPS 


Hoffma\ 


Hoffman  Bucket  Traps  drain  intermittently.  Fea¬ 
turing  stainless  steel  interiors  and  straight-through 
pipe  connections.  Availoble  with  various  sized 
pins  and  seats  for  a  wide  range  of  pressures. 


T 


dram  condensate  and  air 
from  steam  lines 
and  equipment 


Hoffmon  F  &  T  Traps  give  quiet,  continuous  drain¬ 
age.  For  quick  access  and  ease  of  servicing  and 
repair,  all  working  ports  are  attached  to  remov- 
oble  cover  ...  no  need  to  breok  pipe  connections. 


Gee  maximum  efficiency  from  your  equipment  and  can  operate  at  peak  efficiency.  Traps  shown  are 

steam  lines!  Hoffman  Traps  are  precisely  engi-  just  two  of  the  Hoffman  Complete  Line  of  quality* 

neered  to  drain  condensate  and  air  into  return  tested  Steam  Traps  . . .  low,  medium  and  high 

lines.  Thus,  active  steam  can  continue  to  circulate  pressure  Thermostatic  Traps,  Float  and  Thermo- 

and  work  effectively  . . .  steam  lines  and  equipment  static  Traps,  and  Inverted  Bucket  Traps. 


HOFFMAN  COMPLETE  LINE  OF  SPECIALTIES. ..STEAM  AND  WATER 


Radiator  Vanta  Main  Vania  Radiator  Traps  Flow  Control  Valvat  Condanaatlon  Pumps  Zonal  Valves  Float  Valves 


HOFFMAN  SPECIALTY  MFC.  CORP  •  1700  W.  10th  STREET,  INDIANAPOLIS  7,  INDIANA 

VALVES  •  TRAPS  a  PUMPS  •  STRAINERS  •  REGULATORS 
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News  of  the  Month 


f-B-ft  Hears  Valance  System  Design  Report; 

Cooling  Performance  Is  Rated  "Very  Good" 


Professor  Warren  S.  Harris,  at 
the  I-B-R  semi-annual  meeting 
(Absecon,  N.  J.,  Nov.  1-3),  pre- 
.sented  a  protrress  report  describ¬ 
ing  the  results  of  tests  obtained  on 
an  experimental  valance  .system  in 
the  I-B-R  Hydronic  Re.search  Hou.se 
durinj?  the  summer  of  1960.  The 
I-B-R  Research  Hou.se  is  a  tri-level 
house  which  was  built  in  1959  at 
Urbana,  Ill.,  by  the  Institute.  It  is 
a  fully  instrumented  “field”  labora¬ 
tory  in  which  hydronic  heatinK  and 
coolinj?  equipment  performance  may 
be  .studied  under  actual  operatinjr 
conditions.  Studies  in  this  hou.se 
are  made  under  the  terms  of  a  co¬ 
operative  re.search  ajrreement  with 
the  University  of  Illinois.  Profe.s.sor 
Harris  has  been  in  charge  of  the 
I-B-R  research  projrram  since  its 
inception  in  1940. 

The  valance  system  .studied  is 
one  desijrned  to  heat  the  home  with 
hot  water  in  cold  weather,  and  to 
cool  it  with  chilled  water  in  hot 
weather.  The  .same  valance  units 
are  used  for  both  the  heatinjr  and 
coolinjr  cycles.  The  units  are  lo¬ 
cated  alonfr  the  outside  walls  of  the 
rooms  near  the  ceilin)?  level.  All  air 
circulation,  both  .summer  and  win¬ 
ter,  is  by  gravity.  The  valance  in- 
.stallation  was  a  three-zone  system 
with  ail  units  on  each  zone  .seri(*s 
connected.  One  zone  served  each 
level  of  the  house. 

Thus  far,  only  the  coolintr  tests 
have  been  made.  The  control  sy.s- 
tem  u.sed  durinj?  the.se  tests  con¬ 
sisted  of  a  thermostat  in  each  zone 
which  controlled  the  operation  of 
the  zone  valve.  As  lonjr  as  any  zone 
required  coolinjr,  the  circulating 
pump  was  in  operation  and  the 
chiller  operated  to  maintain  a 
chilled  water  temperature  of  ap¬ 
proximately  40  deg  F. 

Whenever  the  .same  unit  is  u.sed 
to  both  heat  and  cool  a  room,  one  is 
faced  with  the  problem  of  deciding 
whether  to  .select  the  unit  on  the 
basis  of  the  calculated  heating  load, 
calculated  cooling  load,  or  some 
combination  of  the.se  two  calculated 
loads.  In  selecting  the  valance  units 
for  the  I-B-R  Hydronic  Research 
Hou.se,  the  following  procedure  was 
followed : 


1.  Both  design  heating  and  de¬ 
sign  cooling  loads  were  calculated 
for  each  room  using  I-B-R  Guides 
H-20  and  C-30  re.sjHK’tively. 

2.  The  length  of  wall  available 
for  the  location  of  valance  units 
was  determined  for  each  room. 

3.  The  room  having  the  highest 
calculated  heat  loss  i)er  foot  of 
available  wall  (Step  2)  was  de¬ 
termined.  In  this  ca.se  it  was  found 
to  be  the  living-dining  area. 

4.  Using  a  chilled  water  temper¬ 
ature  of  40  deg.  the  length  of  val¬ 
ance  as.sembly  required  to  provide 
cooling  t^qual  to  the  calculated  de¬ 
sign  cooling  load  of  the  room  de¬ 
termined  in  Step  3  was  determined. 
In  this  ca.se  it  was  found  that  using 
all  the  available  wall  space,  only 
90'^r  of  the  calculated  cooling  load 
could  be  taken  care  of. 

5.  Using  the  length  of  valance 
a.s.sembly -deti^rmined  in  Step  4.  an 
average  water  temjK'rature  was  <le- 
termined  which  would  result  in  a 
heating  output  of  the  in.stalled 
radiation  equal  to  the  calculated  de¬ 
sign  heating  lf)ad  of  the  room.  This 
was  then  u.s«*d  as  the  design  water 
tem|)erature  for  the  entire  system. 
In  this  ca.se  the  water  tem|M*rature 
was  found  to  In*  180  deg. 

6.  Using  the  design  water  tem- 
IH*rature  determined  in  Step  5,  the 
length  of  valance  a.s.sembly  required 
in  each  room  of  the  hou.se  to  .satisfy 
the  design  heating  load  was  de¬ 
termined.  This  provided  a  system 
which,  according  to  calculated 
loads,  would  be  in  pr6p«*r  balance 
during  the  winter  months. 

7.  Using  a  design  water  temjM*r- 
ature  of  40  deg,  the  cooling  ca¬ 
pacity  of  the  valance  ^s.semblies 
selected  in  Step  6  wer^'letermined 
and  compared  with  t/e  calculated 
design  cooling  load.s.  y 

This  method  of  de.ygn  resulted 
in  the  .selection  pf  vajonce  .as.sembiy 
lengths  such  that  the  .system  should 
be  in  proper  balance  in  the  winter 
and  in  npproxi^nfe  balance  during 
the  summer. 

The  te.sts  were  designed  to  indi¬ 
cate  the  effectivene.ss  of  the  valance 
sy.stem  in  producing  a  comfortable 
cooling  environment  in  a  residence. 


The  evaluation  ot  the  valance  sys¬ 
tem  for  cooling  made  by  the  re¬ 
.search  staff  was  based  on  a  .scale 
of : 

1  =  excellent 

2  =  good 

3  =  .satisfactory 

4  =  i)oor 

5  =  unsatisfactory 

The  .staff  rated  the  valance  .system 
as  follows: 

Performance  =  1.7,  very  good 

Installation  and  design  =  3.2,  ac¬ 
ceptable  but  room  for  improvement. 

Winter  |K*rformance  is  now  Is*- 
iiig  ob.HerN’tsl  and  will  Is*  re|H>rt«sl 
to  The  Institute  at  their  annual 
meeting  next  June, 
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(Continued  from  page  ft) 

can  be  controlled.  Where  absentee¬ 
ism  is  not  carefully  monitored  it 
increa.ses,  said  Dr.  McCahan.  The 
program  at  Western  Electric  in¬ 
cludes  careful  selection  of  job  appli¬ 
cants  with  respect  to  emotional  and 
physical  .stability,  indoctrination  of 
new  employees  with  the  re.s|)onai- 
bility  of  their  jobs,  enli.stment  of 
suneillance  by  line  suiKTvi.sors  in¬ 
cluding  calling  absent  employees  at 
home,  home  visits  by  nurses,  care¬ 
ful  records  examined  is*rio<lically. 

The  afternoon  management  con¬ 
ference  included  a  i>anel  di.scussion 
on  the  effects  of  food  additives 
legislation  on  food  technology.  This 
was  followed  by  a  di.scu.ssion  of 
standards  for  air  quality  by  V.  G. 
MacKenzie,  chief.  Division  of  Air 
Pollution,  USPHS. 

We  must  approach  the  setting  of 
air  standards  with  caution,  said 
.Mr.  McKen/ie.  Insofar  as  possible 
the  setting  of  standards  should  be 
kept  within  the  realm  of  informal 
con.sensus  of  scientific  opinion  be¬ 
fore  standards  are  established  as 
law.  Statutory  standards  tend  to 
immobilize  action  which  may  be 
needed  for  future  development. 

Methods  of  .sampling,  Mr.  Mc¬ 
Kenzie  iK>int»*<l  out,  should  be  pro- 
fe.Hsionally  .standardized  as  .should 
other  techniques  to  promote  unified 
re|K>rting  of  results.  It  should  be 
(('.ontinued  on  poge  12) 
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BLifNS 


BiMiMOd-Stacay  Corp.  45  WmI  18  Street.  New  York  11,  N.  Y. 

S«twldl*ry  of  Aofowco  Monwtaeturtne  Cerperetien 


through  the 


Let  North  winds  blow.  Summer  sun  glow 
— Buensod  Ouai-Ouct  affords  complete 
conditioning  through  all  the  seasons  of 
the  year,  heating  and  cooling,  always 
maintaining  proper  conditions  in  every 
space.  And  this  Buensod 'pioneered 
“all-air"  system,  with  patented  automatic 
volume-controlled  mixing  units,  provides 
constant  air  volume  in  every  zone,  regard¬ 
less  of  variance  in  static  pressures.  That 
means  the  installation  cannot  be  thrown 
out  of  balance,  ever.  Learn  why  Dual-Duct 
is  the  logical  choice  for  new  and  renovated 
structures  alike.  Write  for  Bulletin  DD-6 
or  contact  your  local  Buensod  represen¬ 
tative  and  get  complete  details. 


AIR  CONDITIONING,  HIATING  AND  VENTILATING,  DECEMBER,  1940 


II 


News  of  the  Month 


One  group  of  speakers  at  Industrial  Hygiene  Foundation  Engineering  Con¬ 
ference:  left  to  right,  Dr.  R.  O.  McCaldin,  U.  S.  Public  Health  Service;  K.  J. 
Caplan,  Mallinckrodt  Chemical  Works;  Dr.  A.  D.  Brandt  (chairman],  Bethlehem 
Steel  Co.;  G.  A.  Howell  and  Dr.  C.  A.  Bishop,  both  of  U.  S.  Steel  Corp.;  and 
W.  T.  Ingram,  American  Society  of  Civil  Engineers. 


INDUSTRIAL  HYGIENE  MEETING 

I  Continued  from  page  10) 

borne  in  mind,  however,  that  stand¬ 
ards  of  emis-sion  and  ambient  air 
quality  will  differ  from  one  com¬ 
munity  to  another,  owinj?  to  differ¬ 
ences  in  population  density,  meteor¬ 
ology,  elevation,  etc.  Efforts  at 
quantitative  analysis  like  the  Los 
Angeles  Program  are  needed  in 
other  metropolitan  areas. 

Engineering  Sessions 

The  second  day  of  the  meeting 
found  delegates  assembled  in  con¬ 
current  sessions  of  papers  on  their 
various  specialties.  There  were 
.separate  medical,  legal,  engineering 
and  toxicological  conferences.  Of 
immediate  interest  to  ventilation 
engineers  was  the  engineering  con¬ 
ference  under  joint  chairmanship 
of  A.  D.  Brandt,  Bethlehem  Steel 
Company,  and  L.  V.  Cralley,  Alumi¬ 
num  Company  of  America. 

R.  O.  McCaldin,  of  U.  S.  Public 
Health  Service,  spoke  on  acceptable 
equipment  and  procedures  for  evalu¬ 
ating  air  pollution  problems.  There 


is  an  increasing  numbt‘r  of  instru¬ 
ments  for  air  sampling.  More  than 
sixty  .such  instruments  have  become 
available  during  the  past  four  years. 
Some  of  the  more  widely  u.sed  de¬ 
vices  include  high  volume  .samplers, 
filter  tape  .samplers,  gas  samplers 
and  simplified  monitoring  devices 
which  require  little  maintenance  for 
fairly  long  sampling  periods.  The.se 
instruments  and  the  techniques  and 
limitations  of  their  u.se  are  reported 
in  a  1960  publication,  "Air  Sam¬ 
pling  Instruments  for  Evaluation 
of  Atmospheric  Contaminants,”  an 
up-dated  edition  of  the  Encyclo¬ 
pedia  of  Instrumentation  for  Indu.s- 
trial  Hygiene  published  by  the  Uni¬ 
versity  of  Michigan  in  1956.  The 
new  edition  is  available  through 
the  American  Conference  of  Gov¬ 
ernmental  Industrial  Hygienists, 
1014  Broadway,  Cincinnati,  Ohio. 

W,  T.  Ingram,  chairman  of  the 
Committee  on  Atmospheric  pollu¬ 
tion,  Sanitary  Engineering  Divi¬ 
sion,  American  Society  of  Civil  En¬ 
gineers,  gave  a  talk  on  environ¬ 
mental  performance  standards  and 

(Continued  on  page  H) 


cot  GENERATES  ElKTRICITY 
FROM  GAS,  WATER  AND  A» 

.\  completely  gas-operated  fuel 
cell  i)ower  i»ack  that  will  generate 
el«*ctricity  directly  from  natural 
gas,  water  and  air,  is  under  de¬ 
velopment  at  the  In.stitute  of  Gas 
Technology,  an  affiliate  of  Illinois 
Institute  of  Technology,  Chicago, 
III.  This  re.search  on  fuel  cells  for 
domestic  u.se  is  tn-ing  sjtonsored  by 
the  American  Gas  A.s.sociation. 

Construction  of  a  prototype  fuel 
cell  battery  will  begin  in  1961.  An 
ex|M>rimenta|  6-cell  natural  gas  bat¬ 
tery  was  ojwrated  for  the  memlwrs 
and  trustees  of  the  Institute  at 
their  annual  meeting.  The  2-watt 
unit  was  built  primarily  to  test 
novel  cell  comiJonent.s,  and  to  dem¬ 
onstrate  the  fejusibility  of  using 
natural  gas. 

According  to  Dr.  M.  A.  Elliott, 
liirector  of  the  Institute,  a  natural 
gas  fuel  cell  jiower  p;»ck  produc¬ 
ing  about  10  kw  probably  will  be 
no  larger  than  a  gas  furnace.  The 
heart  of  such  a  unit  will  be  a  num- 
l)er  of  thin,  high-temjH*rature  cells, 
generating  electricity  by  a  direct 
electrochemical  reaction. 


ARTHUR  GUTTS  WUARD  FUND 
ESTABLISHED  AS  A  MEMORIAL 

At  the  insistence  of  his  many 
former  students,  friends,  and  a-s.so- 
ciates,  an  Arthur  Cutts  Willard 
Ia*ctureship  and  Student  Grant 
Fund  is  being  established  in  mem¬ 
ory  of  the  former  president  of  the 
University  of  Illinois.  Dr.  Willard, 
one  of  the  nation's  leading  air  con¬ 
ditioning,  heating  and  ventilating 
enginwrs,  pa.s.sed  away  in  .Septem- 
b«‘r  of  this  year. 

Dr.  Roger  Adams,  research  pro¬ 
fessor  of  organic  chemi.stry,  emeri- 
tu.s,  and  former  head  of  the  Depart¬ 
ment  of  Chemi.str>’  of  the  Univer¬ 
sity  of  Illinois,  is  chairman  of  a 
committee  which  has  been  organ¬ 
ized  for  this  purpose. 

Persons  wi.shing  to  contribute  to 
this  memorial  may  do  .so  through 
the  University  of  Illinois  Founda¬ 
tion,  Room  224  Illini  Union, 
Urbana,  III.  Such  contributions  are 
tax  deductible,  the  committee 
states. 
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Low  Water  Cat-offs  on  Hot  Water  BoSers?  I 


McOmmmII  Na.  A3 
law  Watar  Faal 
Cat-aH.  WMaly  asad 
far  ImI  watar  bailars. 


MtDaaaall  Na.  247-3 
faaiar  Cat-aH  CtaiAi 
aatiaa.  Wirfaly  ataj 

far  bat  watar  bailart. 
Otbar  aiaAalt 
far  larfar  bailart. 


...the  industry  has 
given  the  answer 


Yes.  the  answer  has  conie  from  the  held  .  .  . 
from  the  engineers,  contractors  and  manu¬ 
facturers.  Tl^y  have  seen  the  logic  of  install¬ 
ing  a  water  level  control  on  hot  water  spat'e 
hating  boilers  ...  a  low  water  cut-off,  or— 
for  even  greater  precaution  — a  feeder  cut-off 
combination. 

We  knew  it  was  a  good  idea.  Expected  it 
to  grow  and  now.  But  frankly  we  have  been 
surprised  at  how  rapidly  the  heating  indus¬ 
try  has  taken  hold  of  water  level  control  as  a 
logical  team  mate  for  an  ASME  pressure 
relief  valve. 

In  fact,  many  local  codes  now  require  a 
low  water  cut-off,  or  feeder  cut-off  combina¬ 
tion,  on  hot  water  boilers  installed  in  places 
of  Mublic  oi'<'U{)ancy  — including  multiple 
dwelling  units. 

Notice  the  diagrams  of  ret'ommended  in- 
installations  opiKisite.  For  more  detailed 
discussion  get  this  booklet  that  tells  the 
whole  story:  "Basic  Safety  ('ontrols  for  Hot 
Water  S|>ace  Heating  Boilers.” 


The  Whaf^Why-How 
in  eight  interesting  pages 

Write  for  Bulletin  P-30C 


Ths  suentkil  low  water  control  for  o  hot  vTotvr  bo^. 
A  AAcOonnoll  Low  Water  Cut-off  located  above  lowest 
permissable  water  level;  also  McDonnell  A.SM.E.  Pressure 
Relief  Volve. 


MCDONNELL  A  MILLER,  Inc. 

3500  N.  Spaulding  Ave.,  Chicago  18,  III. 


The  safest  and  most  complete  control  for  a  hot  water  boiler. 
Offen  a  combination  of  mechanical  and  electrkol  sofe- 
guords  which  is  todo/s  best  ond  most  complete  answer. 
A  McDonnell  condbination  Boiler  Water  Fee^  and  Low 
Water  Cut-off;  oho  AAcDonnell  A.SJA.E.  Pressure  Relief 


News  of  the  Month 
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their  place  in  planninjr  and  zoning 
regulations.  Mr.  Ingram  warned 
that  standards  applied  “after  the 
fact”  of  an  air  pollution  problem 
are  not  always  effective.  Frequent¬ 
ly,  limits  on  permissible  amounts 
of  effluent  are  applied  without  re¬ 
lation  to  a  realistic  estimate  of 
present  feasibility  or  future  com¬ 
munity  development.  Standards  of 
{general  pollution  levels  similar  to 
those  now  applied  to  water  systems 
mijfht  be  a  desirable  objective,  but 
our  present  knowle<i{re  of  air  pollu¬ 
tion  is  not  sufficiently  developed  to 
make  them  effective. 

Standards  suitable  for  one  com¬ 
munity  are  not  necessarily  applic¬ 
able  to  others.  Mr.  Iny^ram  pointed 
to  the  administrative  and  meteor¬ 


ological  differences  affecting  the 
prof^rams  for  developing  stand¬ 
ards  for  Newark  Airport,  a  three- 
state  problem,  as  against  problems 
in  Detroit  or  Reno.  It  is  extremely 
danfterous,  said  Mr.  Ingram,  to  set 
specific  numbers  on  effluent  limits 
in  zoninfc  re^^ulations.  Standards 
should  be  the  province  of  enforc¬ 
ing  rather  than  that  of  the  zoning 
authorities. 

Benefits  of  central  tras  cleanint; 
facilities  were  di.scu.s.sed  by  C.  A. 
Bishop  and  G.  Howell,  both  of 
U.  S.  Steel  Corjwration.  Factors  of 
economy  and  overall  production 
efficiency  were  cited  in  a  detailed 
account  of  central  fras  cleaning  for 
production  activities  of  U.  S.  Steel. 
Experience  with  individual  cleaners 
at  Fairless  Works  led  to  design  and 
installation  of  a  central  .system  de- 
si)rned  to  handle  a  total  volume  of 
58.5,000  standard  cfm.  The  system 


proved  efficient  and  srreatly  simpli¬ 
fied  problems  of  handlinK  the  total 
dust  load  and  the  intermittent  char¬ 
acter  of  steel  furnace  operation. 
Advantajres  in  most  ca.ses  far  out- 
weijrh  the  disjidvantaKes  of  central 
ffjis  cleaning  and  it  is  Ix'lieved  that 
central  .systems  will  become  more 
IK)pular  in  the  .steel  industry  and 
el.sewhere. 

X  paper  on  how  to  achieve  better 
operation  of  dust  control  ayMtems 
was  presented  by  Knowiton  J.  ('ap¬ 
ian,  I’ranium  Division,  Mallinck- 
rodt  Chemical  Works.  Mr.  ('apian's 
paper  is  summarized  in  detail  fol¬ 
lowing  this  report. 

Other  iwfK'rs  offert^d  to  the  enjri- 
neerinjf  conference  included  u  dis¬ 
cussion  of  recent  welding  practices 
in  naval  facilities  by  C.  P.  Ber»r- 
tholdt.  For  portable  exhaust  on 
weldinK  jobs,  a  Navy  standard  has 
lM*en  plactHl  at  375  cfm  for  each 
weldor  or  burner  where  the  exhaust 
duct  is  brought  within  one  foot  of 
the  torch.  When  weldinjr  or  cuttintr 
metals  backed  by  fo{im»*d-in-place 
plastic,  workers  should  wear  air 
supplied  respirators  and  should  b<* 
provided  with  exhaust  ventilation 
of  at  least  1000  cfm  di.scharKintr 
outside  through  a  six-inch  hose 
positioned  as  close  to  the  work  as 
l>ossible  (about  eiKht  inches). 

I>‘(rul  considerations  involv*^!  in 
developing  precautionary  labels 
were  discu.H.Hed  by  J.  I).  Kittleton 
of  the  Manufacturing  Chemists  A.s- 
sociation;  and  a  progress  report  on 
in-plant  hazard  identification  .sys¬ 
tems  was  Kiven  by  J.  J.  Du^Kan  of 
Union  Carbide  Chemicals  Corp. 

The  enjrineerintr  conference  con¬ 
cluded  with  .several  .short  talks  on 
recent  developments  in  industrial 
hyjriene.  These  covertnl :  The  pla.sma 
jet  by  H.  W.  Speicher  of  Westinjr- 
hou.se.  Jets  are  u.sed  in  metal  spray- 
int;  and  require  local  exhau.st  and 
ear  plujrs  for  oi)erator  protection. 
Another  .short  talk  by  R.  H.  Black- 
mer  of  (k*neral  Electric  a.s.sured 
delegates  that  the  fuel  cell,  an 
electro -chemical  energy  converter, 
pre.sents  no  .serious  hygiene  prob¬ 
lems  other  than  ordinary  safety 
precautions  in  handling  hydrogen. 
N.  (J.  White  of  Shell  Chemical  Corp. 
.spoke  briefly  about  new  ejxrxy  res¬ 
ins  to  which  some  workers  develop 
(Continued  on  page  16) 


EUROPEAN  SANITARY  ENGINEERS  IMPRESSED  BY  U.S.  PRODUCTS 


Sanitary  enginears  from  Germany,  Switzerland,  and  Italy,  on  an  eighteen-day 
tour  of  the  United  States,  were  impressed  by  the  fact  that  American  manu¬ 
facturers  design  so  many  products  to  do  a  specific  job,  and  in  doing  so  make 
many  more  types  and  variations  of  products  than  are  made  in  Europe.  Above, 
General  Manager  Bob  Salsbury,  Jay  R.  Smith  Mfg.  Co.,  Union,  N.  J.,  demon¬ 
strates  a  drain,  with  integral  trap  and  cleanout,  during  a  tour  of  the  company. 
In  designing  and  installing  a  plumbing  system  in  Europe,  these  engineers  have 
to  specify  drain,  trap,  and  cleanout  as  three  separate  units,  each  of  which 
would  have  to  be  separately  fabricated  into  the  installation. 


f- 
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for  Peak  Performance  Air  Conditioning! 

Sporlan  .  •  .  the  first  molded  porous  core 

filter  drier  .  .  .  Sporlan’s  amazing  See^cM  the  first 
combination  moisture  and  liquid  indicator  ...  Sporlan 
Solenoid  Valves  with  the  layer  wound  Blue  Seal  Coil  . .  . 
Sporlan  Thermostatic  Expansion  Valves  with  the  original 
FlO¥^ASf£if  element  and  Refrigerant  Distributors  with 
the  versatile  interchangeable  nozzle  . . . 

nffor  You  a  perfect  comlvmithm  enphteereJ 

to  fit  atilt  size  installation .. . 

riaht  down  the  line! 


Aik  your 
jrkudly  SftorLtn 
W  hoUsiili  r 
jor  ymr  colty  of 
Conjoin'd 
Ctiltilog  38  toddy 


SPORUVH  VALVE  COMPANY 


7525  SUSSEX  AVENUE  ST.  lOUlS  17,  MISSOURI 


EXPORT  DEPT;  85  BROAD  ST.,  NEW  YORK  4,  N.Y. 


News  of  the  Month 


MDUSm  HYGIENE  MEEHNG 

(Continued  from  page 
sensitivitj’  and  allerjric  reactions. 
Some  recent  applications  of  jrlas.s 
cloth  collectors  for  hip:h  tempera¬ 
ture  gas  cleaning  were  described 
by  R.  J.  Wright  of  American  Air 
Filter  Co.  and  R.  T.  Pring,  Dracco 
Division  of  Fuller  Co.  Mr.  Wright 


told  how  filter  bags  are  cleaned  dur¬ 
ing  operation  by  gentle  collapse  and 
slow  reinfiation  of  the  bags.  Mr. 
Pring  described  how  glass  fiber 
bags  can  al.so  be  cleaned  by  low 
frequency  sound  waves.  He  showed 
large  installations  in  cement  kilns 
and  copiier  converters  where  8-inch 
diameter  bags  as  long  as  75  ft  were 
cleaned  by  this  method. 


How  fo  Impove  Operation  of  Dust  Control  Systems 


Knowlton  J.  Caplan.  Mallinckrodt 
Chemical  Works,  told  delegates  to 
the  engineering  conference  at  the 
Industrial  Hygiene  Foundation  how 
careful  design  and  knowledge  of 
some  tricks  of  the  trade  can  help 
improve  operation  of  dust  control 
systems. 

Many  of  the  results  of  installing 
a  dust  control  system  are  intangible 
benefits  to  the  health  and  produc¬ 
tivity  of  plant  environments,  said 
Mr.  Caplan.  The  return  on  capital 
inve.stment  for  du.st  control  is 
therefore  difficult  to  itemize.  For 
these  reasons  the  costing  tools  of 
management  in  a.sse.ssing  the  value 
of  du.st  control  systems  should  be 
supplemented  by  the  audit  of  spe¬ 
cialists  such  as  industrial  hygiene, 
.safety,  or  medical  departments.  Any 
succe.ssful  dust  control  program 
must  be  predicated  on  the  willing¬ 
ness  of  management  to  foot  the  bill. 

Better  operation  starts  with  bet¬ 
ter  design,  attention  to  detail,  plan¬ 
ning  for  easy  maintenance.  Once 
completed  a  system  should  be  tested 
and  operators  instructed  in  its  pur- 
po.ses  and  care.  After  that  only 
consi.stent  informed  operation  and 
maintenance  are  needed. 

Design  .should  follow’  any  general 
standards  of  professional  groups 
who  have  concerned  themselves 
with  dust  control  over  the  years. 
Such  groups  as  ASA,  ACGIH,  AFS, 
NFPA,  etc.,  have  promulgated 
codes  and  data  covering  basic  de¬ 
sign.  Mr.  Caplan’s  discussion  cov¬ 
ers  aspects  beyond  the  scope  of  such 
codes. 

Adequate  transport  velocities 
(3000  to  5500  fpm),  although  criti¬ 
cized  as  wasteful  by  some,  err  on 
the  right  side,  if  at  all,  practically 
speaking.  Experience  shows  that  it 
is  better  to  reduce  power  require¬ 


ments  by  .streamlining  the  .sy.stem 
than  by  cutting  velocities.  Thi.s 
avoids  drop-out  and  accidental  plug¬ 
ging  in  the  ordinary  course  of  vari¬ 
able  o|)eration  of  actual  .systems. 

To  handle  oxides  and  .salts  of 
uranium,  for  instance,  Mr.  Caplan 
.said,  we  originally  designed  to 
4000  fpm  with  never  any  trouble 
from  plugging — although  .some  ero¬ 
sion  of  elbows  at  heavy  dust  loads 
did  occur.  Progressively  lowering 
design  velocities  to  3600,  3000,  and 
2500  fpm  we  had  no  trouble,  occa¬ 
sional  trouble,  and  frequent  diffi¬ 
culty,  respectively.  But  even  at 
2500  fpm  there  was  no  trouble  when 
all  i)art.s  of  the  .system  were  oj)er- 
ating  properly.  The  lower  velocity 
.system  simply  lacked  re.ser\’es  for 
the  occasional  operating  stress  that 
is  bound  to  occur  in  practice. 

.Although  branch  velocitie.s,  esin*- 
cially  to  tight  enclosures,  are  diffi¬ 
cult  to  predict,  transport  can  lx* 
assured  if  branches  can  be  run 
e.s.sentially  vertical.  If  this  is  not 
practical,  a  barometric  damper  or 
other  bleed-in  device  helps  main¬ 
tain  adequate  velocity  in  the  branch. 

Sheet  metal  gages  for  duct  work 
as  specified  in  many  standards  are 
minimum  gages.  In  practical  situa¬ 
tions  it  is  frequently  of  advantage 
to  specify  heavier  gages  which  pre¬ 
vent  troubles  from  weak  structure 
and  usually  require  less  mainte¬ 
nance  than  the  .so-called  standard 
gages.  We  have  found,  Mr.  Caplan 
.said,  that  the  u.se  of  14-gage  carbon 
steel  and  16-gage  stainless  have 
proved  economical  becau.se  they  can 
be  field  welded  in  any  position  and 
are  less  subject  to  external  damage 
such  as  frequently  occurs  in  actual 
installations. 

Similarly,  the  u.se  of  bolted  flanges 
at  dust  joints  nerves  to  strengthen 


the  structure  and  facilitate  replace¬ 
ment  .should  it  become  necessary. 

Excessive  erosion  is  seldom  a 
problem  where  dust  particles  are 
.small  and  duct  work  well  designed. 
F>osion  can  occur,  however,  at  blast 
gates.  Therefore,  it  is  well  to  de¬ 
sign  a  balanced  .system  with  mini¬ 
mum  reliance  on  blast  gates.  Ero¬ 
sion  at  elljows  can  l)e  corrected  by 
u.se  of  a  fiat-back  ellww  with  re¬ 
placeable  sheet  metal  or  rubber  wall 
on  the  fiat  outside  radius  (Fig.  1). 
For  handling  sticky  dust,  special 
slotted  ellwws  which  induce  a  tur¬ 
bulent  film  of  clean  air  ble<l  in  on 
the  outside  radius  (Fig.  2)  main¬ 
tain  .setxtration  of  .sticky  du.st  from 
the  surface  of  the  elbow.  For  mod- 


See 

detail  1 


7 


2  X  duct  A 
diam 
Mm.  CLR 
2  X  duct  diam 


M  Fig.  I 


▼  Fig.  2 


SECTION  A- A 


■  Air  flow 


erately  sticky  dust  i)roiK*r  design 
<loe.s  not  nece.s.sarily  include  clean¬ 
out  doors,  but  these  should  bi*  pro¬ 
vided  for  very  sticky  dust,  as  from 
buffing  oiH*ration.s. 

Provisions  for  testing  and  inspe- 
tion  should  be  built  in  for  quick, 
simple,  low-cost  operation.  For  in¬ 
stance,  a  2-inch  iron  pipe  nipple 
with  cap,  in.stalltHl  conveniently  on 
a  duct,  allows  access  for  quick  flow 
check  or  air  .sampling. 

Commercial  devices  for  i>erma- 
nerit  installation  for  flow  mt*asure- 
ment  are  valuable  and  should  he 
u.sed  if  fn*quent  in.siH*ction  is  in¬ 
tended.  Mr.  Caplan  said.  A  perma¬ 
nent  manomeU*r  across  a  dust  col¬ 
lector  is  a  must.  Often,  in  critical 
or  complex  installations,  a  pre.ssure 
recorder  is  justified. 

Ix)cate  equipment  for  ready  ac¬ 
cess  and  inspection.  Make  allow¬ 
ances  beforehand  for  checking  on 
(Continued  on  pttge  122) 
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writes  user  of  BeG  Airtrol  System 


Shirley  Park  Apartments,  Arlington,  Va. 


CirrleH  enclose  the  HsG  Airtrol  Tank  Fitting  and  Boiler  Fitting. 


"Mr.  Kdwin  B.  Tidd, 

Mjfr.  of  Field  Research, 

W  ^  Gossett  Company 

"Dear  Mr.  Tidd: 

"We  have  been  plafpjed  by  air  in  the  top 
n(K>r  radiators  throughout  the  projects' we 
manage.  Bleeding  relieved 
^  the  condition  temimrarily. 

m  automatic  vents  hcli>ed  in 

4  some  cases;  however,  com- 

plaints  (X)ntinued  to  |X)ur 
in  and  our  engineers 
i^Si  worked  around  the  clo<'k 

Mr.  Daniel  C.Ung  "  ilhout  being  able  to 
correct  the  cxindition. 

"By  chamt?,  we  read  an  advertisement  of  your 
'AIRTROL.’  Knowing  that  any  Bell  &  Gossett 
product  can  be  purchasfHl  without  the  slightest 
doubt  of  its  representation,  we  had  the  Airtrol 
installed  on  thrt«e  new  boilers  in  a  section  under 
construction.  We  have  been  free  of  heat  com¬ 
plaints  in  the  new  set'tion. 

"After  one  year,  we  installed  three  Airtrols  on 
the  boilers  serving  buildings  in  older  set'tions 
where  complaints  were  heaviest.  The  results 
were  beyond  belief;  as  if  by  magic,  our  troubles 
vanished. 

"This  letter  is  to  thank  you.  your  great  organi¬ 
zation.  and  Mr.  Curt  Sundell.  your  most  effi¬ 
cient  rc'presentative  here,  for  the  complaint-free 
lieating  season  where  the  Airtrols  are  installed. 

"Thirty-five  boilers  heating  the  projects  which 
we  manage  will  be  equipiied  with  Airtrols  this 
summer. 

Very  truly  yours, 

M.  T.  BROYHILL  &  SONS  CORP. 

(signed)  Daniel  C.  Long,  C.  E. 

Property  Management  Conaultant" 


BaG  Airtrol 
System  in¬ 
stalled  on  top 
outlet  boiler. 


Bag  Airtrol  Systoms  are  GUARANTEED  to 
ond  air  troublos  in  forced  hot  water  systems 


Dept.  GL-4.  Morton  Grove.  III. 

CmaduM  /.kmmm:  S.  A.  Armgtromt,  Lti.,  1400  O'CowMr  Drip*.  Totomto  It,  Onl. 


AIR  CONDITIONINO,  HEATING  AND  VENTILATING,  OECEMIER,  1940 
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•  designed  for  low  cost  year-round  air  conditioning 

•  roof-mounted  for  more  interior  design  freedom 

•  pre-fabricated  for  quick  installation 


W«  list  our  exclutiv*  features  os  proof  that  for  any  application  involving  one  story  structures  — 
whether  shopping  centers,  industrial  plants,  supermarkets,  churches  and  synagogues,  bowling  alleys 
or  post  offices  —  our  unit  is  the  finest. 


Trsnion  Ion*  SKeppinf  Canfpf,  Trpnion,  Npw  iprMy 
Cpnprol  Contra<ter  —  J.  C  Brayfot** 

ArchitpcH  —  MiloMvick  and  Trautwain 

Davotepart  A  Monoging  Aganti  —  CorBald  Auociotai 


FEATURES 

TMEATMOS-PAK 

UNIT  A 

UNITI  UNITE  UNITD  UNITE  | 

Mdchonicol  Chimney 

Yes 

No 

No 

No 

No 

No 

Individuolly  Futed  AAolor  Circuit 

Yes 

No 

Yes 

No 

No 

No 

All  Blowers  of  the  Centrifugal  Type 

Yes 

No 

Yes 

No 

No 

Yes 

All  Components  Completely  Protected  from  the  Elements 

Yes 

No 

No 

No 

No 

Yes 

Preformed  Continuous  Refrigeront  Piping  Circuits 

Yes 

No 

No 

No 

No 

No 

Supply  ond  Return  Air  Distribution  Chamber  with  Controlled  Air  Pattern 

Yes 

No 

No 

No 

No 

No 

Permonent  Lubrication 

Yes 

No 

No 

No 

No 

No 

No  Field  Assembly  Required 

Yes 

Yes 

Yes 

No 

No 

No 

Internal  Service  SwiKh 

Yes 

No 

Yes 

No 

No 

No 

Automotk  Condenser  Air  Oischorge  Hood 

Yes 

No 

No 

No 

No 

No 

Distribution  Chamber  Adoptoble  to  DsKt  Work 

Yes 

No 

Yes 

No 

No 

No 

Universal  Heater  Sectie* 

Yes 

No 

No 

No 

No 

No 

Complete  Line  of  Units  5  through  35  tons 

Yes 

No 

No 

No 

No 

No 

dMign«d,  incmufactiir«d,  inslatttd  ond  PIONffiHB)  by 
Alt  CONDITIONING,  INCORPOKATtP 

M  Nwth  A««mw 

OwiiilRt,  Ndw  T*Ht  .  ^ 


All  CONDITIONING.  HIATINft  AND  VINTILATINO,  DICiMlII.  1140 
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DECEMIIR.  1960,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


To  supply  all  the  hot  water  rccpiired  tor  domestic  servic  e.  haselM).ird  hc'atin^.  aud  leheat  in  air  conditioning 
system,  owners  of  the  handsome  ('.arousel  Motel  and  Restaurant  selec  ted  the  new  f  k  sc:At  kfrkk  21^0  . .  . 
the  industry’s  first  indirect  gas  fired  storage  water  heater.  •  »  •  High  among  reasons  for  chcK)sing  the 
I’-K  SCALEFREE  230  —  It  won’t  scale,  and  retains  its  rated  efficiency,  because  heat  transfer  occurs  below 
the  temperature  at  which  scaling  minerals  precipitate. 

Quickly  installed  A  complete  and  automatic  package,  the  p-k  scai  ffree  230  can  be  skidded  into  pkace, 
h(X)ked  up  and  checked  out  cjuickly.  There  is  no  complicated  piping  or  electrical  work  to  run  up 
installation  costs.  No  st.ack  is  needed  for  extra  draft.  No  foundation  is  necessary. 

Factory  insulated  The  p-k  sc.afffrff.  230  is  available  with  factory  insulation  as  illus- 
^ .  trated.  Factory  application  avoids  the  complications  of  on-the  site  insulating  and 
^  ^  greatly  reduces  costs.  Finings  of  Pre-Krete®  or  cop|H*r  keep  the  storage  section 

of  the  p-k  sc:ai.ffkff  230  entirely  free  of  corrosion.  .Storage  capac  ities  range  from 
2.’>0  to  4.000  gallons;  reccnery  sections  from  390.0(M)  to  2,215.000  IF  F.  T,  The 
versatile  p  k  scai  ffrff.  2.30  is  particularly  suited  to  office  liiiildings.  institutions  and 
schcx)ls.  as  well  as  motels.  Complete  engineering  atid  petformance  data  available 
on  request.  The  Patterson  Kellev  Co.,  Inc. 


Paff erson  Kelley 

Watar  Haatar  Oiviaion 

101  Morgan  Avanua  East  Stroudsburg.  Pa 


Haotlng-Air  Conditioning  Conlro<tor.  Kingilon  Elactric  Co.,  Klngtlon,  Po. 


The  Corousel  Motel  ond  Rettouroni,  with  a  capacity  o(  600 
persons,  recently  opened  ot  WilCes-Barre,  Po  ,  it  owned 
by  William  Heck,  William  Heck,  Jr.,  ond  Thomos  Heck  They 
chose  the  P-K  SCAIEFPEE  230  tsecouse  it  offered  ideal  per- 
formonce  ond  economy  feotures  for  o  service  business  such 
ot  theirs  The  Pre-Krete  lined  unit  hot  a  storoge  copocity 
of  500  gollont,  ond  a  recovery  rote  of  325  gallons  per  hour 
from  40*F  to  140*F,  aroiani  pending 


one  p-k  scalefree  230"^  used  for- 

1  -  supplying  all  domestic  hot  water 

2  -  for  baseboard  radiant  heating 

3  -  for  reheat  in  air  conditioning  system 


QUIET 

V  ^  supply  line  moy  hove  to  be  seen  —  but 

'*  '^’ould  never  be  heard.  A  noisy  pipe 
||  line  signifies  that  “water  hammer”  is 
present  and  should  be  eliminated  and  if  you  could 
see  inside  the  supply  lines  every  time  a  faucet, 
valve  or  pump  mechanism  is  suddenly  closed,  you 
would  quickly  see  why  the  pipe,  fittings  and  con* 
trol  devices  fail  under  the  repeated  shock. 

Every  supply  line  should  be  protected 
with  Josam  Shock  Absorbers  because  they  elim¬ 
inate  “water  hammer"  completely  .  .  .  assure 
quiet  .  .  .  and  cost  so  little  compared  to  the  dam¬ 
age  they  prevent.  There  ore  no  springs  to  fail  .  .  . 
no  diaphragms  to  distend  ...  no  hydraulic  fluids 
to  replace.  Simple  construction  assures  depend¬ 
able  performance.  For  details  describing  proper 
methods  of  sizing  and  location  of  shock  ab¬ 
sorbers,  write  for  Josom  Manual  SA-2. 


JOSAM  MANUFACTURING  CO. 

General  Offices  and  Manufacturing  Division  *  Michigan  City,  Ind. 
RiPRiSENTATIVES  IN  AIL  PRINCIPAL  CITIES 
West  Coast  Distributors 
JOSAM  PACIFIC  CO. 

76S  Felsem  Streel  Son  Francisco  7,  Calif. 

Manwtactwrors  in  Moiice  —  HELVEX,  S.  A.,  Moiico  City 
ASSAM  PRODUCTS  At!  SOLO  THtOUOM  PIUMRING  SUPPLY  WMOIISALIRS. 


Alt  CONDinONINO.  HIATINO  AND  VINTILATINO,  DICIMKI.  19*0 


Ll.  " 

!i 

THE  AIR  IN  THIS  PLANT  IS  CLEANER  THAN  THE  AIR  A  MILE  ABOVE  IT 


The  air  in  this  plant  has  to  be  clean,  because  they  make  precision  electronic  parts  here. 
It  is  the  Collins  Radio  Company  manufacturing  plant  in  Cedar  Rapids,  Iowa . . .  completely 
air-conditioned,  and  electronically  air-cleaned  with  Westinghouse  Precipitron*.  Collins  finds 
that  clean,  controlled  air  pays  for  itself  in  fewer  rejects,  more  reliable  products,  and  in 
reduced  absenteeism.  Write  for  our  booklet  describing  the  advanced  air  engineering  concept 


Collins  has  adopted  -  based  on  Westinghouse  air  handling  and  air  cleaning  products. 


Dept.  LV08,  Sturtevant  Division,  Hyde  Park  36, 
Massachusetts.  YOU  CAN  IE  SURE... IF  IT’S 


Westinghouse 

^  J-8070B 
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IN  TUBING- 
Nothing 
Beats 
Copper! 

IN  COPPER- 

Nothing 

Beats 

READII^G! 


IRtSS 


For  SMALL,  SEAMLESS 
PRECISION  COPPER  TUBE 


■V  -  V 


MACKENZIE 

WALTON 


Product  •!  MACKINZie  WALTON  CORP.* 


Id^al  for 

•  liHtrufflMrtotion  •  Rcfrig«ration 

•  lourdon  6ou9«  •  Tlwnnoftotks 

•  Air  Conditiofling  •  Automotivt 

•  Svrgkal  Instrunwnts  •  Bond  Instruments  ' 


Featuring 

*  Copper  ond 
Copper  Bose  Alloys 

*  Fomovs 

for  Aaurote 
and  Fine  Finish 


S«iid  r«r 

MACKlNZIt  WAITON 
CATALOG 
•f  Small  Tubing 


For  COPPER  WATER  TUBE  SpociFy  READING  "LEKTRONEAL"® 

For  COPPER  REFRIGERATION  TUBE  Specify  READING  ‘lEKTROSEAL"® 

For  COMMERCIAL  COPPER  TUBE  (In  Voriod  Shapes)  RED  BRASS  & 

COPPER  PIPE,  THREADLESS  COPPER  PIPE,  COPPER  DRAINAGE  TUBE 

SpeciFy  READING 

For  FINNED  COPPER  TUBE  SpeciFy  READI  FIN* 

Product  of  READI-FIN  MFG.  CO.,  INC.* 


Tube  Corporation 


READING 


EMPtlE  STATE  BUILDING,  NEW  YORK  T,  N.  Y.  •  PLANT:  READING,  PA. 


Distribution  Depofs: 


RIAOINC,  P«.  •  WOOOSIDE,  L  I.,  N.  Y.,  S717  Northtrn  Mvd. 
nttLAOELPMU,  PA,  921  No.  Ptnn  St. 

ATLANTA,  tA.,  690  MurpOy  Avt.  S.W.,  Unit  5,  eidf.  I 
NEW  OeUANS,  LA.,  1102  St.  Thomas  St.  •  CNICASO,  ILL.,  305  W.  31tt  St. 

CLEVELAND,  OHIO,  1562  E.  55th  St.  •  tENVER,  COLO.,  2635  Walnut  St 
•ALLAS,  nXAS,  9000  Sovarti(n  Row  •  HOUSTON,  TEXAS.  1121  Rothwell  St 
lOS  ANREUS,  CALIF.,  120  No.  Santa  Fa  Ava.  a  OARLANR,  CALIF.,  410  Hacanbariar  Rd 


Sold  Through  Who/atofart  Only 
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Streamlined  Waterloo  Airline  Grilles  fit  perfectly  into 
modern  architectural  and  engineering  concepts.  These 
extruded  aluminum  grilles,  available  up  to  12  feet  in 
length  in  one  piece  construction,  are  excellent  for  every 
type  of  floor,  sill  and  wall  application. 

Designed  to  match  a  wide  range  of  architectural 
finishes,  Waterloo  Airline  Grilles  feature  a  unique 
bar-support  method  that  makes  them  practically 
tamper-proof.  Since  these  units  are  designed  with  V" 
face  bars  on  Vi  centers,  they  are  heel  and  pencil  proof. 

Write  for  comprehensive  Selection  Guide  on  these 
new  multipurpose  Waterloo  Grilles. 


WJITBIILOO 

EQUIPMENT 


7fc«  Most  Important  Step  you  can  take 
when  it  comes  to  deciding  which  power  roof 
ventilator  is  right  for  you  is  to  look  at  an  Ilg 
LSQ.  If  capacity  is  a  prime  factor,  step  up  and 
see  Ilg’s  11  sizes:  from  87  c.f.m.  all  the  way 
up  to  21,000. 

If  it's  siUnt  operation,  then  check  these  fea* 
tures:  direct-connected  fan  and  motor  eliminate 
belts  and  pulleys;  patented  Type  "Q”  wheel 
is  dynamically  balanced  before  being  con¬ 
nected  to  permanent-split  capacitor  l-pha$e 
or  3-phase  motors;  totally  enclosed  constant- 
and  2-speed  motors  assure  smooth  f>ower  flow. 

For  a  first  step  toward  better  ventilation, 
write  for  Bulletin  No.  2302. 

ILG  ELECTRIC 

VENTILATING  CO. 


2851  N.  Pulaski  Road, 
Chicago  41,  III. 

Offlcas  In 
60  Principal  Cities 

Member  ef  Air  Mevinf 
and  Cenditianinf 
Asseciatien,  Inc.  (AMCA) 


THERMAL 


that  can't  be  discounted 

Numerous  Bank  Buildings  Depend  on  Thermal  for  Comfort 


As  the  reputation  for  quality  and  dependability  of 
Thermal  air  conditioning  and  ventilating  equipment 
becomes  known,  more  and  more  banks,  as  well  as  all 
other  types  of  buildings,  are  using  Thermal. 

This  is  equipment  with  quality  to  give  satisfac¬ 
tion  and  long  life.  Design  features  combine  ready 
accessibility  of  internal  components  with  rugged 
construction. 


For  further  details  on  air  conditioning  and  venti¬ 
lating  equipment  you  can  specify  with  confidence, 
write  for  complete  catalog  and  names  of  nationally 
known  concerns  using  Thermal.  The  Thermal  line 
includes  central  and  multizone  conditioners,  sprayed 
coil  units,  heating  and  ventilating  units,  heating  and 
cooling  coils,  and  air<ooled  condensers. 


Here  are  SOm«  of  the  banks  using  Thermal  equipment: 


East  Lakt  Sraack  tf  lirsMiflMi  Trett  Nditul  iHk.  liraiackM.  *>< 
CMMircMl  Saali,  AaSaItti*,  Ala. 

CtMtrtial  Natwul  laak,  SaytaM  liacti.  Ela 
Fmt  MaiianI  Saak,  Ft.  iHarSaia.  Fla. 

•aSa  Naliaaal  Saak,  Miaai.  Flarita 
Flariia  HalNaal  Saak  at  Sriat,  Faatacala,  Fla. 

Firat  FaSaral  Saviagt  S  Laaa  IMi.,  Nattieikart.  Mim. 

Catt  Caatral  Sraack,  laak  af  New  Maiica.  AS^ercaf.  New  Mtuca 
Saak  af  Irakaa  Arraw.  Srakaa  Arraw,  Oklakaaia 
First  Natiaaal  Saak,  kknknaa.  Oklakaaia 
First  Natiaaat  Saak,  Akilaac,  Tcias 

as  Ckristi.  Ttiai 


First  Savins  I  Laaa  IMf.,  Caraas  Ckristi 
Aastia  Ss*Hit>  I  Laaa  Ca..  Aastia.  Ttus 


Nartk  Aatlia  State  laak.  Aastia,  Teiat 

Secarity  State  laak.  leaaaeat.  Teiat 

Aaiaricaa  Natiaaal  laak.  leaaaaat.  Teias 

Fars-Naae  Safia(i  A  laaa  IM|..  FI  Nartk.  Teiai 

kayaMaOville  State  laak.  layNaaeTiiie.  Tent 

First  Natiaaal  laak.  Haekfart.  Teut 

lellaira  Stale  laak.  lellaire.  Teiat 

laekkart  Sanact  A  laaa  llit..  lackkarl.  Teiat 

First  Natiaaal  laak.  CieiiMt,  Teiat 

Crsfe  State  laak.  Dallas.  Teiat 

Saa  iKiate  Stale  laak.  Naattaa.  Teiat 

First  Natiaaal  laak.  Refacia.  Teiat 

Tyler  laak  A  Tratt  Ca.,  Tyler,  Teiat 


Quality  Products  SiiK#  1945 


c 


THERMAL  KNOINEERINO 
CORPORATION 


2605  W.  DALUS  •  P.  O.  lOX  13254 
HOUSTON  19.  TEXAS 
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AOINJS  IN  PRINCIPAl  CITIES 


26 


DECEMIER,  1960,  AIR  CONDinONINQ,  HEATING  AND  VENTILATING 


Now  available 


COPPER  TUBE  AND  FITTINGS 


Andromla  Anicru  an  liruxs  Compamj 


Anaconda  acr 

Copper  Tube  (Type  L) 
for  Air  Conditioning 
and  Refrigeration 


Cleaned, 
Dried, 
Capped, 
Color-Coded, 
Marked  ACR. 


This  tievv  Anaconda  pnxluct  is  avail¬ 
able  in  2(>-f(K)t  straight  lengths,  hard 
t«*mjx*r,  in  standard  nominal  sizes  from 
4”  through  6".  The  color  of  stripes  and 
lettering  is  blue,  consistent  with  the  color 
cmle  for  T\pe  L.  The  caps  are  yellow  for 
piick  identification. 

.-Xnaconda  also  now  offers  a  broader  range  of 
sizes  of  Copper  Refrigeration  Tube  in  coils— dehy- 
dratetl,  ends  seale<l,  and  uniformly  soft  temper. 
Anac-onda  Refrigeration  Tube  is  available  now  in 
sizes  from  ’  s"  O.I).  through  I^’k"  O.D. 

\N'h«-n  you  order  copper  tulx'  from  your  wholesaler 
Ih‘  sure  to  six-cify  Anaconda  A('R  Tulx>,  Anaconda 
Refnger  ition  Tulx-  and  .Anaconda  Fittings,  pnKlucts  of 
Anacoiiila  American  Brass  Co.,  Waterburv  20,  Conn.  taoi. 


ANACONDA 
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INDUSTRIAL  AIR  FILTER 


FOR  HEATING  OR^AIR  CONDITIONING 


^  ALUMINUM  construction. ..rust-proof. ..corro¬ 
sion-resistant.  Eliminates  need  for  expensive,  heavy 
structural  design  in  filter  bank  construction. 

3^  EASY  TO  HANDLE  Light-weight  permits  car¬ 
rying,  washing  and  installing  of  many  more  filters 
per  hour. 

EASY  TO  CLEAN  Lint  and  dirt  are  easily 
flushed  off  with  water  because  of  w  ater  soluble  Super 
Filter  Coat  (the  adhesive  with  the  built-in  detergent). 

^  DEPTH  LOADING  Designed  to  minimize  sur¬ 
face  loading,  with  depth  loadingaccomplished  through 
successive  layers  of  slit  an^l  expanded  aluminum,  and 
varying  baffle  sizes. 


^  REMOVES  ODORS  Revolutionary  R  P  Super 
Filter  Coat  adhesive  adds  odor  removal  to  the  normal 
dirt-trapping  properties  of  R  P  Industrial  Air  Filters 
—with  no  increase  in  resistance— at  no  extra  cost! 

^  GERMICIDAL  Super  F  ilter  Coat  adhesive  con¬ 
tains  FFexachlorophene,  the  well-known  bacteria 
destroying  agent. 

^  LOWER  RESISTANCE  Unique  baffle  design 
permits  maximum  air  passage ...  more  uniform  dust 
collection  within  the  filter  depth. 

HIGHER  EFFICIENCY  Scientifically  staggered 
pattern  of  flat  baffles  sets  up  a  controlled  turbulence 
that  centrifuges  dust  and  odor  particles  onto  the 
adhesive  for  maximum  efficiency. 


for  information,  write 


X  RESE 


r 


RESEARCH  WmOU\»CfT%  D*pt.  47-L,  Maditon  I,  Witconi! 


DECEMIER,  mo,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Gives  You  MORE, 

Costs  You  LESS 
FEATURES!* 


New  Airfoil  Bladed  Fans 


Whisper 


Here's  a  completely  new  line  of  Airfoil  Blacied  I  ans  from  American-Standard  Industrial  Division  with  an  exclusive  radial  nir 
wheel  design  that  substantially  lowers  air  velocity  through  the  blast  area  of  the  wheel.  This  new  design,  plus  airfoil  blading, 
reduces  turbulence  and  results  in  unusually  quiet  fan  operation.  Exceeding  90%  in  mechanical  efficiency.  American-Standard* 
Airfoil  Fans  are  ideal  for  both  general  ventilation  and  industrial  process  applications.  And  every  one  carries  the  AMCA  certified 
rating  seal.  Get  all  the  facts.  Send  for  Bulletin  A- 1  103  today.  American-Standard  Industrial  Division.  Detroit  32.  Michigan, 
in  Canada;  American-Standard  Products  (Canada)  Limited.  Toronto.  Ontario.  AMCA  Certified  Ratingii 


♦  Off  tfodfmytt  of  Amtfican  lod»a*or  4  Standard  Sor^itary  Co^porot*o«t 


■  9 


AMERicAN'<Standard 


lISjrJCJSTFtlAL.  OlVISIOfSJ 


AVEIICAN  eiowtt  riOOUCTS  •  toss  MOOUCTS  •  KEWANEt  flODUCTS 
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M  take/!  the  comAination 


for  noise  suppression,  turn  to  Jonn-Air  Sound  Control  Curb 


RIGHT  TO  90- 

90%  reduction  in  sound  power 

BACK  TO  10- 

only  10**o  loss  in  air  delivery 


/ 


The  “right  combination"  in  power 
exhauster  curbs  is  ( 1 )  effective  noise 
suppression  plus  (2)  high  air  de 


livery.  Only  one  unit  provides  both 


The  Jenn-Air  QT  Sound  Control 


Get  all  the  facts  before  you  specify 


prove  to  yourself  that  Jenn-Air  s 


OT  Sound  Control  Curb  represents 


a  major  breakthrough  in  the  held  of 


noise  control  for  |X)wer  roof  ventila 


3' 


HOW  TO  DESIGN  A  TRADEMARK 


\Miy,  It  s  easy  as  A-n-l..  Ju‘«t  start  with  a  simple  shape, 
one  that's  readily  identified  and  easily  remembered. 
(The  Jenkins  Diamond  is  a  good  example.)  Then  just  fill 
in  the  blank  spaces.  That's  ail  there  is  to  it,  and  almost 
anvone  can  do  it ! 


Ah,  that  i'iii't  so  easy  nor  so  sim 


A  trademark  is  like  a  man's  signature:  it  can  mean  much 
or  it  can  mean  little. 


lime  and  performance  make  the  difference. 

Take  the  Jenkins  Bro>.  trademark.  There's  nothing  tricky 
about  the  design,  certainly  nothing  fancy  aliout  the  words. 


Yet  buyer*  and  *peeifiers  of  valve*  everywhere 
know  and  re*peet  thi*  *imple  device,  this  mark. 


W  hy?  Because  in  all  the  years  since  18f>f  there  has  been 
no  compromise  in  the  quality  of  Jenkins  Valves.  W  e  know 
it:  you  know  it. 


And  that  is  the  only  way  we  know  to  make  a  trademark 
meaningful.  That  will  always  be  the  Jenkins  way  of 
making  valves. 


JENKINS  BROS.,  100  PARK  AVENUE,  NEW  YORK  17 


WAGNER  Polyphase 
Resilient  Mounted  Motors 
in  ratings  through  10  horsepower 


phase  Resilient  Mountetl  Nfotors.  Only  Wapner  can 
provide  an  entire  range  of  ratings  through  10  hp. 

Constant  research  and  development  have  kept  Wagner 
up  fr«»nt  in  electric  motor  design  for  more  than  fi.5 
vears  .  .  .  made  the  name  Wagner  one  you  can  de- 
|H'nd  on  in  ch(K»sing  electric  motor  drives. 

Your  nearhy  Wagner  Sales  Kngineer  can  lu  lp  you 
select  the  right  motor  to  meet  your  re«juirements. 
There  are  Wagner  branch  offices  in  32  principal  cities. 


Quiet,  vibration-free  performance  is  essential  when 
motors  are  installed  in  areas  where  noise  must  l)e  held 
to  a  minimum  ...  in  hospitals,  churches,  schools,  office 
buildings,  restaurants  and  similar  liKatiims  where 
quiet  is  needt*d  or  wanted. 

Such  installations  have  created  a  need  for  larger  p<dy- 
phase  motors  that  whisper  while  they  work.  W'agncr 
has  met  this  need  bv  cxpiuiding  its  hne  of  poK-phase 
resilient  mounted  motors  to  include  standard  r.itings 
through  10  hp. 

You  certainly  ha\e  applications  that  call  for  a  smooth 
running  motor,  cushioned  by  resilient  mountings. 
To  m.Ae  sure  thev’re  quiet,  specify  Wagner  Poly¬ 


WininerEllcclric  Corporation 

e4e3  PLYMOUTH  AVCNUC.  ST.  LOUIS  33,  MISSOUPI 


<3 


SLCCVC  Oft  BALL  BCABING 

!*••<  bo<h«d  bobbin 
lU***  pt  food 

co^ctty.  lott  bpo^'^^gt  co««  bP 
lupptiPd 

— 


CEILING,  SIDEWALL  ON 
HONIZONTAL  MOUNTING 

Yow  COM  toouMi  rKoto  moton  om  «oIK  or 
cpiiiogt  by  roroting  crodfp  botp 

90"  or  l§0\  Motp#  dt  pp'PcC 


CUSNIONING  NING 

Awiutor  mouM*iMg«,  ol 
I  oil-ro«t»foaf  nooprpftp 

L  boodpd  fo  ifpof  riogt, 

ft  rhp  motor  in 

/  '  iti  crodio  bofto  to 
S  obtofb  tKo  imoM 

OmogMt  ot  vibtotioM 
tbot  rpmoint  lo  tKo 
moM  corofyMy 
belOfKtd  motor. 
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SHIPPING 


or  sleeve  bearings. 


Buffalo  Zona  Control 
Cabinal,  Typo  PCB 


quantity  of  air  flow. 

Write  tixlay  for  Bulletin  AC 


JT: 

A 

1 

rSctory 

■ 

0 

•4 


Stop  pipe  condensation  with  the  built-in 


vapor  barrier  of  J-M  Aerotube 


PLASTIC  PIPE  INSULATION  THAT  CUTS 
INSTALLATION  COSTS  IN  HALF. 

For  heating,  plumbing  and  air-conditioning  service— 
wherever  sweating  or  condensation  is  a  problem  — 
Johns-Manville  Aerotube*  is  the  economical  solution. 


Aerotube  is  a  tubular  pipe  insulation  for  use  at 


temperatures  from  32Fto220F  (double  layer  of  Aero 
tube  permits  range  of  0?'  to  220F).  Its  closed  cell 
structure  stops  the  passage  of  moisture.  This  built-in 
vapor  barrier,  plus  the  in.sulating  effectiveness  of 
Aerotube,  will  prevent  condensation  under  normal 
design  conditions  on  indoor  lines.  What’s  more,  you 
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can  depend  upon  Aerotube  to  maintain  its  effective¬ 
ness  indefinitely. 

Aerotube  is  the  easiest-to-install  pipe  insulation 
available  to<lay.  On  a  .straight  run  of  pipe  or  the  most 
complex  l>end,  Aerotube’s  six-foot  lengths  go  on 
quickly.  For  connected  pipe,  just  slit  Aerotube  longi- 
tuilinally,  snap  it  on,  and  .seal  it  up!  You’ll  discover 
that  labor  costs  are  substantially  reduced  when 
Aerotube  is  chosen  to  solve  condensation  problems. 

Available  in  a  wide  range  of  thickne.s.ses,  there’s  an 
Aerotube  insulation  that  meets  your  particular  needs. 
For  full  information,  send  for  brochure  IN-213A. 
Write  .Johns-Manville,  Box  14,  New  York  16,  N.  Y. 
In  Canada :  Port  Credit,  Ontario. 


Even  the  most  complex  bend  is  easy  to  insulate 
with  flexible  J*M  Aerotube. 

Johns-Manville 


AN  INSULATION  FOR  EVERY  COMMERCIAL  AND  INDUSTRIAL  USE 
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You  pay  ho  more  for  unequalled  SLOAN  quality. . . 


Flush  urinals 


H  THE  Sloan 
Flushing  Syslem 


In  public  and  semi-public  toilet  rooms,  the  Sloan  Automatic  Flushing 
System  provides  important  lx;nefits  for  both  user  and  owner.  It  is  the 
most  ideal  metluxl  of  urinal  operation  ever  devised.  I' 

Pioneered  through  Sloan  research,  the  system: 

•  Eliminates  the  need  of  user  operation  •  Encourages  better  housekeeping 
of  the  toilet  room  •  Assures  more  hygienic  conditions 

The  Sloan  Automatic  Flushing  System  provides  accurate  electric  cl<Kk 
timing;  is  dependable  in  operation  and  trouble-free  .  .  .  while  saving 
tremendous  quantities  of  water.  The  Sloan  L’rinal  Flush  \alve  is  actu¬ 
ated  by  a  Motor  Operator  (illustrated  al*ove);  the  flushing  cycle  is 
controlled  by  any  one  of  several  Timers  (explained  in  captions  Ixrlow). 

Thousands  of  installations  in  satisfactory  daily  service  prove  the  Sloan 
Automatic  Flushing  System.  Here  is  another  pr<Kluct  packed  with 
that  bonus  of  quality  you  expect  from  Sloan.  And,  since  you  can  have 
Sloan  quality  at  no  extra  cost,  why  not  make  sure  you  get  it. 


SINGLE  CIRCUIT  TIMER  for 

flushing  one  Flush  Vsive 
(or  two  simultaneously). 

THREE  CIRCUIT 
V  TIMER  for  sequential 

flushing  of  three  Flush 
Valves.  Either  one  con- 
nected  to  light  switch  so 
that  flushing  occurs  only 
when  light  is  on  and  toilet 
room  ready  for  use. 


DOOR-OPERATED 

TIMER 

employs  door  switch 
(not  furnished)  which 
starts  Timer  as  user  en¬ 
ters  toilet  room.  Flush¬ 
ing  occurs  within  suc¬ 
ceeding  five  minutes 
while  successive  door 
openings  have  no  effect. 


DAV-NICHT  TIMER 
lor  large  number  of  Flush 
Valves.  Controls  urinal 
Flush  Valves  lor  each  toilet 
room  in  sequence  st  five 
minute  or  one  hour  intervals 
sccording  to  traffic  hours  of 
the  building. 


SUDAN 


FLUSH  VALVES 


ill 


SLOAN  VALVE  COMPANY*  4300  WEST  LAKE  STREET  *  CHICAGO  24,  ILLINOIS 
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At  today’s  fuel  costs 


can  you  afford  to  recommend 
a  boiler  designed  20  years  ago? 


GETTING  MORE  HEAT  FOR  THE  FUEL  OOLLAR 

The  T  Kavkicigh  ('omp.in>.  manufaciurcr  of  toiletries, 
medisines  and  fi>i>d  products  for  the  home  and  farm, 
replaced  tsco  old  hreNis  h*>ilers  m  their  Memphis.  Tennes¬ 
see.  branch  vcith  one  full>  automatic',  combination-hred  C'B 
boiler  Mr  James  Irindle,  office  manager,  reports  "Our 
records  shove  .  yt  4'r  less  fuel  consumed  during  vemter 
months  that  averaged  about  IZ'<  colder  than  the  previous 
sear  NVe're  getting  greater  fuel  econom>  than  we  expected.” 


Since  World  War  II.  less  than  20  years  ago.  fuel  prices  have 
soared.  And  these  htgher  costs  put  a  premium  on  “little*’ 
boiler  inefficiencies  that  might  have  been  ignored  when  most 
boilers  were  designed. 

In  the  face  of  rising  fuel  costs,  one  manufacturer.  Cleaver- 
Brooks.  has  led  the  way  in  up-to-date,  “designed  in”  econ¬ 
omy.  Modern  Cleaver- Brooks  packaged  boilers  provide  a 
combination  of  fuel-saving  design  standards  that  cannot  be 
found  in  any  other  boiler  —  at  any  price. 

It  IS  this  combination  of  features  —  four-pass  design,  forced- 
draft  combustion,  updraft  construction  and  all  the  advantages 
of  five  square  feet  of  heat-transfer  surface  per  boiler  horse¬ 
power  —  that  puts  fuel  costs  down  where  they  belong. 

All  this  is  provided  by  Cleaver-Brooks  in  the  most  com¬ 
pact.  automatic  packaged  unit  on  the  market.  Sizes  through 
6(X)  hp  . . .  oil,  gas  and  combination  oil-gas  firing  . . .  larger 
sizes  in  Cleaver- Brooks  Springfield  water-tube  boilers.  All 
models  completely  pre-engineered  and  tested  as  a  package 
. . .  expertly  started  by  a  trained  field  engineer. 

See  your  local  Cleaver- Brooks  agent  or  write  for  a  set  of 
boiler-room  templates  designed  for  consulting  engineers. 

Cleaver  ^  Brodts^ 

OaiOiNATOI  AND  lAIOfST  MOOUCH  Of  PACKAOCD  KMiaS 

CLIAVER-tROOKS  COMRANY 

Dept.  P,  315  E.  Keefe  Ave.,  Milwaukee  12,  Wisconsin 


.  and 

•  iBCtronlc 
thermoatata 
with  no 
moving  parta 


Use  electricity, 
the  dependable 
power  source 


Sa*  ear  eikibit 
ieotk  No.  506-S0» 
lateraafloael  Heefiaf  6 
4lr-Co»dltlo»lMg  fipositioo 
Chicago.  Feb.  13*16 


reliable 
than  an 
elevator 


to  oparatv 
transistorized 
motor 

operators  tor 
accurate 
control  of 
air  and 
liquid  flow 


BARBER 


COLMAN 


Everywhere  you  turn,  reliable  electric  and  electronic  com¬ 
ponents  and  systems  work  for  you.  You  hardly  think  about 
them  —  your  radio,  an  elevator,  your  dictating  machine,  the 
generator  cutoff  in  your  automobile. 

Barber-Colman  Electrionic  control  for  heating,  ventilating, 
and  air  conditioning  provides  even  more  dependable  service 
than  the  items  listed  above.  It  combines  electric  and  elec¬ 
tronic  components  to  give  you  fast,  accurate  sensing  and 
adjustment  of  temperatures  and  air  flow.  You  don’t  have 
to  convert  electrical  energy  into  mechanical  energy  in  an 
Electrionic  control  system  —  it  makes  direct  use  of  the  elec¬ 
trical  power  that’s  available  in  every  building. 

Simpler  than  a  radio,  it’s  easy  to  service.  More  reliable  than 
an  elevator,  it  seldom  needs  attention.  It  is  instantaneously 
responsive  and  extremely  accurate.  For  large  or  small  in¬ 
stallations,  Electrionic  control  often  costs  less  in  the  first 
place,  and  always  costs  less  in  the  long  run. 

^^^^I^id^^l^ave  to  be  an  electric  or  electronic  engineer  to 
urftAj^rsland  Wectrionic  control.  You  will  feel  right  at  home 
with  ffciafter  lou’ve  read  Barber-Colman’s  new  Electrionic 
Har^booWi^vhVh  graphically  explains  the  principles  in  a 
r^'ery  readabfe  You’re  welcome  to  a  copy.  Just  call 

T6ca!  Barbq^^C^blman  automatic  controls  office  or  wTite: 


Barbe: 


R-C^ 

L,  1302 


LMAN  COMPANY 


ck  Street,  Rockford,  Illinois 


Alt  CONDITIONING.  HIATING  AND  VENTILATING.  DECEMKt.  19«0 


WEIl-McLAIN  COMPANY  •  Dept.  ■■-120  •  MICHIGAN  CITY,  INDIANA 
40  DECIMtIt.  mo.  Alt  CONDITIONING.  HEATING  AND  VENTILATING 


FORGET  THE  CHIMNEY  WHEN  YOU  SPECIFY 


A  WEIL-McLAIN  TYPE  GAS  BOILER 


Other  highlights  of  "J”  Boiler  design 

1.  A.G.A.  approved  effirienry  of  80%- 

2.  Compact  design  saves  boiler-room  space  — up  to  5b^7- 

3.  A.G.A.  approved  for  all  gases. 

4.  Electronic  controls  and  pre-wired  c-ontrol  panels  engineered 
as  part  of  unit. 

5.  No  refractories,  motors,  fans,  tubes  or  water  treatment. 

6.  Can  be  assembled  at  any  stage  of  building  construction. 

7.  33  sizes  in  500  gross  sq.  ft.  increments  fiermit  close  sizing. 
Send  for  Bulletin  C-297.  F'or  oil  boiler  information  see  Engi¬ 
neers’  Product  File  or  Sweet’s  Architectural  File. 


Type  "J”  Gat  Boiler 

Net  I  — ({••K  Kcitingfc,  Hteam  and 
water,  ;}60.1()0—.'}..l.'i 4.000  MTU  hr. 


The  Weil-McLain  Type  "J”  Cast  Iron  Gas  Boiler  does  not  nc*ed 
a  high  chimney  which  breaks  up  the  smexith  sweep  and  flow  of 
mexiem  architecture ...  nor  is  a  draft  fan  nc?c-c«8ary.  It  c-onforms 
to  A.G.A.  venting  requirements... products  of  c-ombustion  c-an 
be  expelled  with  only  a  5  foot  vent  riser  beyond  the  draft  hcKxl 
openings.  Where  building  cTinditions  require  a  longer  vent, 
design  and  sizing  data  are  available  from  Weil-MclAain. 


UlEll-fflcLAIN 

CAST  IRON  BOlURS 


jtTHIjEHEM 


Colony 

Motel 


lc«  rink  35  *  70  ft 

Architects  A.  1.  &  Stanford  G.  Brooks 
Engineer  Jock  P,  Hartmann 
Contractors  Benjamin  E.  labov  &  Sons 
Pipe  Jobber:  Seashore  Supply  Co. 


on  rinks  built  with  steel  pipe 


“Icr  skating  tm  our  private  rink"  is  a  siE»n  now 
fr«'(pirntly  scfti  lu’xt  to  “  Ttnirist  AccomiiKKlatittns”  in 
Atliitilic  (’ity,  .N.  ).  I'lu*  four  fstalilishmrnts  shown 

here  have  found  itiis  addr'fi  attraction  a  t'rt'at  help  in 
cxtrndini'  tlir  tourist  scastin  tiirout'hout  ail 
twelve  months  of  the  year. 

Attr.ictive,  t«»o,  to  the  Iniilder  and  contractor  alike,  is 
the  promise  of  hmi;  rink  life  triven  to  each  of  these 
rinks  hy  lieihlehem  steel  pipe.  And  the  low  cost 
of  steel  pipe  is  another  hiu  feiiture — it’s  considerably  less 
ex|h’nsive  than  any  other  ferrous  pipim;  material. 

Wh.it's  nnire,  steel  pi|H-  is  available  in  double-random  lem>ths 
and  can  lx-  fabricated  lo/df 
Practic.d  advantai;«-s  like  th«-se  make  steel  [)i|w 
the  first  choicr*  for  ice  rink  installations,  ^'our  pifx*  distributor 
will  Im’  ulad  to  talk  it  over  with  you.  Or  call 
the  nearot  B«  thleh**m  sales  othce. 


Empress 

Motel 


fee  rink  40  «  100  ft 
Archit“cf  Rodney  C.  Willioms 
Engineers  S  B.  &  B.  H.  Srrouse 
Contractors  Benjamin  E.  labov  &  Sons 
Pipe  Jobber  Seashore  Supply  Co. 


for  Strength  fr:onoiny 
.  .  .  Versatility 


Chelsea 

Hotel 


fee  rink  35  *  70  ft 

Piping  Engineers  and 

Contractors :  Benjamin  E  labov  &  Sons 

Pipe  Jobber  Seashore  Supply  Co. 


BETHLEHEM  STEEL  COMPANY.  BETHLEHEM.  PA, 
f.r.ori  Sale*  Behilehein  Eapoir  Corporation 


President 
Hotel 
and  Motel 


Ice  rink  45  x  90  ft 
Architect  Rodney  C.  Williams 
Engineers  S.  B  i  B.  H.  Sfrouse 
Contractor  Wm.  J.  Crone  Company 
Pipe  Jobber  Seashore  Supply  Co. 


For  industrial  process  cooling  or  comfort  air  conditioning — 
wherever  there  is  a  supply  of  low-cost  steam — the  new  Trane 
Absorption  Cold  Generator  is  available  in  twelve  sizes.  100  to 


530  tons  .  ,  .  making  it  easy  to  select  a  unit  to  match  the 
exact  requirements;  means  fuel  savings  and  efficient  part 
load  operation. 


There’s  Trone  matched  equipment  for  every  air  conditioning  need... 


HrmsWc  CsnTraVac  water  chiller  with  electric  drive  modu¬ 
lates  to  10%  of  capacity,  or  lower,  with  power  savings  in 
almost  direct  proportion  to  load.  Compact,  with  low  silhou¬ 
ette  design.  Open  type  compressr>r  models  for  any  type  of 
drive  and  steam  turbine  CenTraVacs  are  available. 


Nsw  Rsciproccrting  Cold  Oonorotor  n.>w  hormoHc— with  Trane 
built  chiller  and  condenser.  Provides  efficient  water  chilling 
for  a  wide  variety  of  applications.  Factory-wired  control 
panels  mounted  on  unit  to  eliminate  on-the-joh  wiring.  Fea¬ 
tures  new  Trane  Hermetic  Reciprocating  Compressor. 


Now!  Low-cost  industrial 

Trane  Hermetic 


water  chilling... with  a 
Absorption  Cold  Generator 

Advanced  hermetic  design,  single-shell  construction 
provide  simplified  installation,  minimum  maintenance, 
economical  operation  for  process  or  comfort  cooling 


HtTf'H  a  compact  packaged  hermetic  abaorption  water 
chiller— the  Trank  Al>Horption  Cold  Generator.  It’s 
deaigned  to  provide  a  de|>endable,  economical  source 
of  chilled  water  for  process  or  comfort  cooling  in  indus¬ 
trial  plants,  hotels,  apartments  and  office  buildings— 
wherever  there  is  a  supply  of  steam  or  hot  water. 

'Fhe  advanced  hermetic  design  assures  reliable  op- 
eratii>n  under  all  o|>erating  conditions  .  .  .  prevents  air 
from  entering  the  system  which  causes  crystallization, 
deterioratum  and  maintenance  problems.  The  machine 
o|)erates  under  conditions  which  avoid  crystalliza¬ 
tion.  (If  |>ower  failure  or  other  temfwrarily  abnormal 
conditions  occur,  the  machine  will  tend  to  free  itself 
of  any  resulting  crystallization.) 

Fully  automatic  mH*ration  means  no  full  time  at¬ 
tendant  is  needed.  The  unit  res|K)nds  immediately 
and  automatically  to  changing  load  requirements.  Its 
design  provides  maximum  efficiency  under  full  and 
partial  load  conditions  — results  in  low  jwwer  con- 


.sumption,  economical  o|)eration.  And  the  new  Absorp¬ 
tion  Cold  Generator  b  quiet,  vibration-free — may  be 
located  anywhere  without  sound-proofing  the  area. 
Single-shell  construction  reduces  overall  size,  permits 
installation  in  areas  with  low  ceilings.  Factory -assem¬ 
bled  and  wired,  it  has  been  designed  to  effect  substan¬ 
tial  savings  in  installation  time  and  costs.  Twelve  sizes 
from  1(K)  to  530  tons  permit  selection  of  a  unit  to 
match  the  exact  cooling  requirements. 

The  Trane  Company  has  extensiv’ely  tested  and 
proven  this  new  hermetic  absorption  water  chiller  de¬ 
sign  assuring  def)endable,  economical  water  or  other 
liquid  chilling  for  a  wide  variety  of  applications;  and 
it  will  minimize  operation  and  maintenance  problems. 

WANT  MORE  FACTS?  For  complete  information  on 
the  new  Trane  Hermetic  Absorption  Cold  Generator, 
just  call  your  nearby  Trane  ^les  Office;  or  write 
Trane,  La  Crosse,  Wisconsin. 


For  any  air  condition^  turn  to 


MANUFAaURING  ENGINEERS  OF  AIR  CONDITIONING, 
HEATING,  VENTILATING  AND  HEAT  TRANSFER  EQUIPMENT 

fMt  iM  caottc  w  t  «  sca*MT0N  mt€  Olv  tCBA«T0fi  •  ctAaitvttii  »iv 


N«w  Heat  Pump  b  compact,  efficient,  designed  for  in-the- 
room  or  remote  installation.  3  to  15-ton  capacities  for  in¬ 
dustrial  or  commercbl  applications.  Kasily  accessible  piping 
and  connections  simplify  installation.  Compact  water  to 
air  unit  takes  little  floor  space.  Itefrigeration  cycle  removable. 


New  Climata  Changor*  hoot,  cool,  ventilate  .  .  .  solve  a  wide 
variety  of  application  problems.  Single-zone  and  multi-zone 
units  that  supply  different  air  conditions  for  as  many  as  14 
zones  at  the  same  time.  New  design  features  reduce  overall 
costs.  1200  to  47,000  cfm. 


This  mark  tells  you  a  product  it 
made  of  modern,  dependable  Steel 


wrappt'd  pipt*.  Our  distributor  de¬ 
livered  USS  National  Pipe  on  time- 
in  al)out  half  the  time  promised  by 
compi*titive  firms  which  permitted  us 
to  start  on  schedule.  We  also  know 
that  our  National  Tulx‘  Distributor 
keeps  a  large  stock  of  pipe  on  hand  to 
mwt  emergencies— we  can  obtain 
any  size  from  inch  to  24  inches. 

“Government  sp«*cificat  ions  are  rig¬ 
id  but  National  TuIk*  .sale.smen  and 
distributors  are  always  n^ady  to  help 
us.  W^e  usually  call  them  in  to  help 
draw  up  the  order  and  offer  n*com- 
mendations.  Their  advice  and  tech¬ 
nical  a.ssistance  are  invaluable. 


“We  have  found  USS  National 
Pipe,  as  delivered  on  any  job,  gives 
us  con.si.stent  dependability,  uniform 
performance  and  Ixdter  fit  for  weld¬ 
ing,  This  virtually  eliminates  our 
fitting  problem.s. 

“Our  dealing  with  National  Tulx; 
and  their  distributors  is  like  having 
an  extra  man  on  the  job.  And  at  no 
extra  cost.  We  know  help  is  as  close 
as  our  telephone.  We  have  yet  to  find 
Ixjtter  service  anywhere. 

(JSS  and  SatupnaJ  ar^  r0>gtBirrrd  tradrmnrkn 


"We  have  yet  to  find  any¬ 
thing  better  than  our  National 
Tube  Distributor’s  service  — 


their  deliveries  are  faster  than 


anyone  else's.” 


“Our  profit  margin  would  go  to  pot  if 
we  couldn’t  depend  on  rapid  delivery 
at  short  notice,”  said  Mr.  Arthur  L. 
Lewis,  President  of  Lewis  Mechani¬ 
cal  Contractors,  Inc.,  Middletown, 
Pa.  “We  specialize  in  contracting  for 
government  projects  which  usually 
begin  on  short  notice.  That’s  why  we 
buy  95%  of  our  pipe  from  National 
Tube.  W’hen  our  distributor.  The 
Bodwell  Company,  promi.ses  a  deliv¬ 
ery,  that’s  just  what  we  get.  They 
deliver  pipe— not  excuses. 

“We  were  working  on  a  tight 
schedule  on  an  Air  Force  Base  near 
here  and  needed  two  carloads  of 


National  Tube 
Division  of 
United  States  Steel 

ColumtM«-C*n*vt  Stwl  Oivition,  San  Ftantitco, 

PKihe  Com!  Oitlributors 

Unitnd  SUtet  Sltd  Eipoft  Company,  l<*«  Yofk 
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shop-asscmbicd  units  cquailyattrac- 
tivc  features.  Vi'hat’s  more,  they 
appreciate  the  assurance  that  at  any 
time  ciuring  the  life  of  the  boiler, 
even  20  or  30  years  hence,  B&W’s 
nationwide  service  organization 
will  be  promptly  and  economically 
available  if  needed. 

Serving  the  myriad  steam  require¬ 
ments  of  a  vital  installation  like 
Chicago’s  Holy  Cross  Hospital 
is  further  evidence  in  action  of 
dependable  steam  generation  by 
Whatever  your  steam  re¬ 
quirements...  whatever  your  most 
economical  fuel . . .  B&W  has  the 
boiler  best  suited  to  your  applica¬ 
tion.  Vour  local  B&W  representa¬ 
tive  has  all  the  facts  on  your  area. 
Please  call  him  soon.  The  Babcock 
&  Vi'ilcox  Company,  Boiler  Divi¬ 
sion,  Barberton,  Ohio. 


service  must,  of  course,  be  sup¬ 
ported  by  absolute  def>cndability 
in  equipment. 

That’s  why  so  many  institutions 
such  as  Chicago’s  Holy  Cross  Hos¬ 
pital  have  selected  B&Vi’  Package 
Boilers  to  meet  their  steam  require¬ 
ments.  Supplying  clean,  dry  steam 
for  critical  uses  such  as  heating, 
laundry,  kitchens  and  sterilizers, 
B&Vk'  Package  Boilers  have  become 
a  standard  of  dependability  in 
hospitals  and  other  institutions 
throughout  the  nation. 
Dependability,  however,  is  only 
part  of  the  story.  Budget-minded 
hospital  management  has  found  the 
low  maintenance,  cleanliness  of 
operation,  high  operating  econo¬ 
mics,  flexibility,  rapid  response  to 
demand,  and  maximum  capacity  in 
minimum  space  afforded  by  B&W 


Two  now  oil  and  got-firod  B&W 
Pockogo  Units  dopondobly  moot 
crucial  40,000-lb-por-hou r 
stoam  roquiromont  at  woll  known 
Chicago  hospitol 

Day  after  day,  year  after  year,  each 
and  every  hospital  activity  is  vital. 
This  continuous,  reliable  hospital 


THE  BABCOCK  &  WILCOX  COMPANY 


Coat*d 

nylon 

diaphrag 


Diaphragm  rapoaltlons 
automatically  to  companaate 
for  prassura  changas 


SCR  constant  volume  regulators  maintain 
constant  cfm  delivery 


High  veloc  ity  air  distribution  has  won  its  spurs.  Its  grow¬ 
ing  use  is  a  reflection  of  the  important  space  and  material 
costsavings  which  it  makes  possible  in  new  constmction 
—  plus  the  flexibility  and  cost-reducing  simplification 
which  the  smaller  duct  sizes  bring  aljout  on  moderniza¬ 
tion  jobs. 

At  the  same  time,  high  velocity  systems  have  confronted 
engineer  with  new  i-equirements  in  system  design  and 
.stabilization,  as  well  as  in  selection  and  application  of 
air  di.stribution  equipment.  The  problems  are  different 
than  in  conventional  .systems,  but  they  need  not  be 
more  difficult. 


See  our  exhibit 
Booth  No.  506-508 
International  Heating  & 
Air-Conditioning  Exposition 
Chicago,  Feb.  13-16. 


/ 

/ 


Slngla-  and 
doubla-duct 
control  units 
tor  undsr- 
wlndow  In¬ 
stallation  — 
sill  or  front 
dlscharga 


For  over  ten  years  Barl^er-Colman  has  conducted  ex¬ 
tensive  research,  testing,  and  development  work  on  high 
velocity  .systems  —  with  a  resultant  wealth  of  valuable 
data,  plus  important  new  high  velocity  air  distribution 
products. 

Barl)er-Colman  air  valves  and  constant  volume  regu¬ 
lators  greatly  simplify  the  design  and  stabilization  of 
.systems.  They  provide  accurate,  dependable  means  for 
reducing  high  velocities  to  conventional  velocities,  con¬ 
trolling  hot  and  cold  air  mixing,  and  maintaining  con¬ 
stant  cfm  delivery. 

For  real  help  on  high  velocity,  a.sk  for  Barlier-Colman’s 
52-page  High  Velocity  Data  File. 


\ 


Barber-Colman  Company 

D*pt.  L.  1102  Rock  Street,  Rockford,  Illinois 
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Bethcon  galvanized  steel  sheets 
permit  long  spans,  minimum  supports 
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Strong  and  rigid— because  they’re 
steel— Bethcon  galvanized  sheets 
form  up  into  strong  and  rigid  duct¬ 
work  which  requires  a  minimum 
number  of  supporting  brackets. 

In  addition,  a  Bethcon  galva¬ 
nized  steel  sheet  is  just  right  for 
easy  shopwork  .  .  .  not  too  hard, 
not  too  soft.  That’s  because  we 
use  a  special  annealing  cycle  which 


gives  the  sheet  an  ideal  balance 
of  ductility  and  strength. 

Bethcon’s  zinc  coating  is  sec¬ 
ond  to  none  for  its  refusal  to  flake 
or  peel  off.  Bethlehem’scontinuous 
galvanizing  process  bonds  zinc  to 
steel  .so  tightly  that  even  when 
the  sheet  is  doubled  back  on  itself, 
the  coating  stays  put.  Hemming 
without  puckering  or  wrinkling  is 


for  Strength 
.  .  .  Economy 
.  .  .  Versatility 


HKTHLKHKM  STKKI.  CO.MI’ANY,  FtKTHLKHKM,  PA. 

Export  Sales:  Bethlehem  Steel  Export  Corporation 

BETHLEHEM  STEEL 


no  problem  with  Bethcon  sheets. 

You  can  sjiecify  Bethcon  gal¬ 
vanized  sheets  in  a  wide  variety 
of  gages,  with  either  plain  o|)en- 
hearth  or  copper-bearing  (Beth- 
Cu-Ix)y)  steel  for  the  base  metal. 
We’ll  be  glad  to  furni.sh  any  de¬ 
tails  you  need.  Just  get  in  touch 
with  our  nearest  sales  office. 


.s!l« 


A. 


BEThJehEm 

steel 

_ 


Flange 

Diameters 


Cross 
Sectional 
Area 
Ratios 
Sump  to 
Downspout 


Dome 

Diameters 


Weight 

in 

Pounds 


Meam  of 
Securing 
Flashing  Ring 


2'  Outlet 
3'  Outlet 
4'  Outlet 
5'  Outlet 
6*  Outlet 
8'  Outlet 


2'  Outlet 
3'  Outlet 
4*  Outlet 
Z"  Outlet 
6*  Outlet 
8'  Outlet 


2'  Outlet 
3'  Outlet 
4'  Outlet 
5'  Outlet 
6'  Outlet 
8'  Outlet 


2'  Outlet 
3'  Outlet 
4*  Outlet 
5'  Outlet 
6*  Outlet 
8'  Outlet 


1  6Vt" 
1 6yi" 
1  6  Vs" 
1  e'/i" 
1  e'/j” 
1  9'/2" 


25  to  1 
10  to  1 
6  25  to  1 
5.06  to  1 
3.52  to  1 
2.64  to  I 


10  Vs' 
lO^'s" 
10 

1  2%" 
1  2Vs- 
14’/4' 


49 

46 

47 
62 
62 
65 


Brass  Hinged 
Clamping  Units 
Secured  to  Body 


16' 

16' 

16' 

16' 

16' 

16' 

16' 

16' 

16' 

16' 

16' 

— 

30.2  to  1 

17.5  to  1 

1  2.2  to  1 

7.05  to  1 

7.56  to  1 

4.38  to  1 

4.84  to  1 

2.8  to  1 

3.36  to  1 

1 .95  to  1 

1.89  to  1 

11 '/a' 

11 ’/a' 

11 ’/a' 

11 '/a' 

11 '/a' 

11 '/a' 

llVa' 

11 ’/a' 

11 ’/a' 

11 '/a' 

11 '/a' 

49 

42 

49 

42 

49 

42 

50 

65 

51 

66 

52 

Clamping  Bolts 

Clamping  Bolts 

(Loose) 

(Loose) 

NOTE;  Diain  comporiton  data  based  an  manufacturers'  published  literature  and  on  product  samples  purchased  on  the  market. 
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This  new  VACUUM  HEATING  PUMP 


IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivolent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  ond  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 

Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail* 
able  immediately  upon  request. 

ENGINEERING  COMPANY 

ftllAaiVn  4SS  WILSON,  so.  NORWALK,  CONN. 


liKr«et«d  air  (opacify 
irtduCM  ropid  •y«f*m 
r*«pon»»  wiftiovf 
watf»tul  ov«rti»afing. 

Saparaf*  air  artd 
watar  pwtrrpt  ittdividually 
talacfad  to  m««l  actual 
iob  raguiramant*. 

Control  tyttam 

that  oparota*  iitdividuol 

pumpa  only  whan  naadad. 

Haxibility 

parminirtg  addition  of 
radiation  without  changing 
botic  pump  inttollotion. 

low,  low, 

raturn  lino  connaction. 
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Absence  of  a  tall,  unsightly  chimney  at  new  Van- 
dalia  Elementary  School,  in  Greensboro,  N.  C., 
contributes  to  pleasing  exterior  lines  of  the  build¬ 
ing.  A  draft  inducer  and  an  unobtrusive  stub 
stack  eliminated  tall  stack,  yet  assure  steady,  re¬ 
liable  draft.  Here  is  a  procedure  to  facilitate 

Selection  of  Induced  Draft  Fans 

For  Heating  Boilers 

H.  A.  REYNOLDS 

Technical  Representative 
L.  J.  Wing  Mfg.  (Jo.,  Linden,  N.  J. 

¥N  THK  PROCKSS  OF'  SELK('TING  induced  draft  loss  requirements;  ttie  length,  area  and  turns  in  the 

■¥  fans  for  thou.sands  of  conventional  steel  and  cast  breechinjr;  the  heifrht  and  area  of  the  chimney;  and 

iron  heatinjr  boilers,  it  has  been  nece.ssarj-  to  evolve  the  elev’ation  of  the  installation  above  sea  level.  For 

fa.st.  simplified  procedures  that  will  result  in  adequate  the  .sake  of  brevity,  this  discussion  will  be  confined  to 

fan  capacities,  with  margin  for  unfore.seen  conditions  installations  at  approximately  sea  le\'el. 

but  avoidintr  foolish  exce.H.Hes  of  cai>acity  for  both  Poi-  ^jje  succeedinpr  steps,  the  procedure  can  become 

enjrinwrinjr  and  comjietitive  rejusons.  A  discus.sion  of  quite  technical,  with  precise  calculations  of  gas  tem- 

this  method  may  be  u.seful  in  understand in)r  why  in-  peratures,  friction  losses  and  .stack  effect.  However, 

duce<l  draft  fans  are  n(*eded,  as  well  as  aidinfr  in  the  such  calculations  require  established  outdoor  weather 

determination  of  fan  n*quirements  for  heatint?  boiler  conditions,  as.sume  a  fixed  adjustment  of  the  burner  at 

serv'ice,  when  then*  is  an  existing  stack  to  be  utilizetl  constant  COj,  and  a.ssume  that  the  boiler  is  in  a  Con¬ 
or  where  the  stack  recommended  by  the  boiler  manu-  stant  state  of  cleanliness.  Actually,  these  and  other 

facturer  can  not  lx*  uswl  for  .some  rea.son  such  as  the  factors  vary  because  of  the  seasons,  because  of  rain, 

desire  to  avoid  a  tall  stack.  snow  and  wind,  because  of  the  human  element  in  ad- 

The  first  sUq)  is  to  tabulate  conditions  applying  to  justinjr  the  burner,  and  because  deposits  accumulate 

the  sp<*cific  installation.  Nwe.s.sary  data  will  include  in  the  boiler,  at  varyinjr  rates,  with  the  passage  of 

the  nsjuinxl  firing  rate;  furnace  draft  and  boiler  draft  time.  It  is  therefore  more  realistic  and  far  quicker  to 
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base  selection  of  the  fan  on  a  few  empirical  caiKicity 
and  friction  factors  reasonably  conditioned  to  comi>en- 
sate  for  untoward  burner  adjustments,  leakage,  dirty 
boilers,  poorly  constructed  dues  and  unfavorable 
weather  conditions. 

The  next  step  is  to  establish  the  quantity  of  flue  jras 
to  be  handled  by  the  fan.  In  actual  practice,  this  may 
run  around  60-65  cfm  i>er  jrph  of  oil  firinK  rate,  but 
experience  on  hundreds  of  in.stallations  indicates  that 
a  higher  factor  should  be  used  as  a  basis  for  fan  selec¬ 
tion.  A  quantity  of  75-80  cfm  i>er  >rph  of  oil  h«is  been 
found  to  jrive  excellent  results  in  fan  selwtion.  While 
some  combustion  enjrineers  may  tie  this  to  a  jriven  per¬ 
centage  of  excess  air  and  COj,  to  do  .so  would  as.sume 
fixed  sras  temperatures  and  overlook  leakages  external 
to  the  boiler,  so  this  factor  is  completely  empirical. 

To  determine  the  furnace  draft  requirement,  a  figure 
of  0.02  inches  is  used  for  prun-tyi^*  burners,  or  0.12 
inches  for  rotar\-  burners.  But  since  the  boiler  draft 
loss  is  not  included  in  most  conventional  published 
data,  another  approach  is  to  ba.se  .selection  on  the 
chimney  heijrht  recommended  for  natural  draft.  This 
fiirure  is  carried  on  mo.st  heating  boiler  data  .sheets 
and  is  ba.sed  on  providing  sufficient  draft  for  friction 
through  the  boiler  and  operating  draft  at  the  burner. 

We  find  that  the  draft  to  be  expected  from  a 
ma.sonr>'  .stack,  in  inches  of  water  referred  to  stand¬ 
ard  air  density,  is  an  amount  slightly  less  than  its 
height  in  feet  divided  by  100.  This  rule  is  ba.sed  on  an 
average  stack  gas  temperature  of  300  deg  F*.  A  5o-ft 
stack  thus  provides  draft  equivalent  to  about  0.48 
inches,  and  a  100-ft  .stack  to  about  0.97  inches.  After 
correcting  for  friction  loss  in  the  stack,  this  rule  of 
thumb  converts  the  manufacturer's  recommended  .stack 
height  into  equivalent  draft  required  at  the  boiler 
uptake.  It  is  next  necessary  to  comi>are  this  with  the 
draft  developed  by  the  existing  or  pre)posed  new  stack 
or  chimney,  known  as  the  stack  assist.  This  is  deter¬ 


mined  in  the  .same  manner:  dividing  the  stack  height 
by  100  and  deducting  friction  los.ses.  Friction  le>8.se‘s 
may  be  taken  from  Table  1  or  they  may  be  calculated. 

Examination  of  sUick  areas  rtx-ommended  by  boiler 
manufacturers  will  .show  that  these  are  such  as  to  pnv 
duce  very  low  but  none-the-le.ss  measurable  friction 
lo.s.se*s.  Stack  area  must  be  enough  to  minimize  fric¬ 
tional  reduction  of  the  natural  driift  effect.  But  if  the 
area  is  too  grewt,  the  hot  ga.ses  will  tend  to  ri.se  up 
the  center  of  the  stack  in.stead  of  filling  the  entire 
stack.  This  li*ave>s  a  layer  of  stagnant,  cool  gas  near  the 
walls  of  the  chimtu*y,  with  the  result  that  the  chimney 
is  not  heated  propt*rly.  Stacks  w’ith  exce.ssive  are*a, 
the*refore.  do  not  produce  draft  in  the  amount  theoreti¬ 
cally  to  bt*  exp«‘cted  from  their  height. 

ProiH‘rly-designtd  natunil  draft  stacks  generally  will 
have  gas  velocities  a.s.sociat«d  with  a  friction  loss  of 
about  0.03-0.06  inches.  Exi.sting  .stack  an*as  may  be 
such  that  the  friction  loss  will  be  far  more,  or  el.se 
im mea.su rable.  Simply  because  the  friction  loss  calcula¬ 
tion  is  lower  than  "normal”  do**s  not  mean  that  some 
“free”  draft  a-ssistance  is  available;  it  is  actually  a 
danger  sign  and  one  of  the  principal  reiusons  why  fans 
frt^quently  mu.st  b<*  applied  to  veiy  tall  chimneys  that 
would  .se«‘m  to  have  more  than  ad«*<iuate  height. 

For  chimneys  having  cross-.sectional  anni  less  than 
that  recommeiuhd,  friction  mu.st  Is*  evaluate<l  with 
care  and  judgment.  Up  to  a  certain  i»oint.  the  velocity 
will  be  such  that  frictional  resistance  will  Im*  h*ss  than 
the  natural  draft  effect  of  the  stack.  So  long  as  this 
condition  is  not  upset,  the  entire  .stack  will  Im*  under 
negative  pn*ssure  with  all  infiltration  inward. 

How<*\er.  once  the  vel(K’ity  lM*comes  sufficient  to 
establish  frictional  resistance  in  exct*ss  of  the  natural 
draft  effect,  a  positive  pressure  mu.st  «*xist  in  the  stack. 
With  this  condition,  all  leiikage  is  outward  and  the 
exterior  walls  of  the  stack  become  much  hotter.  This 
promotes  prf)blems  of  gas  leakage  at  cleanout  doors. 


TABLE  I— FRICTION  LOSS  OF  FLUE  GASES  IN  ROUND  AND  RECTANGULAR  FLUES 


Volume  of 

I 

Inside  Diameter,  Inches  (top)  and  Equivalent  Area,  Square  Inches  (bottom) 

9  a  1 

7  ' 

8 

r  9 

10 

12 

14 

1  16 

OD 

HU 

o 

24 

25 

26  ' 

28  1 

30 

1  32 

34 

36 

39 

50 

1  64 

1  78 

113 

153 

201 

254  314 

380  1 

452 

500 

531 

616  1 

707 

804  1 

908  ■ 

1018 

Friction  Lost  In 

Inches  of  Watei 

’  per  100  Ft  of  Breechinq 

or  Chi 

mney 

Travel  (Corrected  to  70  Deq  F) 

300 

.50 

.32 

.16 

.09 

— 

_ 

_ 

_ 

400 

.81 

.50 

.25 

.15 

.06 

— 

— 

—  — 

— 

— 

— 

_ 

_ 

* 

_ 

_ 

500 

1.63 

.69 

.38 

.22 

.09 

.04 

— 

-  - 

— 

_ 

_ 

_ 

_ 

— 

— 

700 

2.50 

1.25 

.75 

.40 

,17 

.08 

.04 

-  - 

— 

_ 

_ 

_ 

_ 

_ 

_ 

— 

800 

3.50 

1.88 

.87 

.55 

.21 

.10 

.05 

-  - 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

— 

rooo 

5.00 

2.63 

1.50 

.88 

.33 

.16 

.08 

.04  — 

— 

— 

— 

_ 

_ 

— 

_ 

_ 

1500 

— 

5.60 

3.00 

1.87 

.71 

.31 

.16 

.09  .06 

— 

— 

_ 

_ 

_ 

_ 

_ 

2000 

— 

— 

5.00 

3.13 

1.25 

.55 

.26 

.16  .09 

.06 

— 

— 

_ 

_ 

_ 

_ 

_ 

_ 

2500 

— 

— 

7.50 

4.38 

1  88 

.81 

.43 

.24  .15 

.09 

.06 

_ 

_ 

_ 

— 

_ 

— 

3000 

— 

— 

— 

6.25 

2.50 

1.06 

.60 

.33  .20 

.13 

.08 

.07 

.06 

_ 

_ 

_ 

_ 

_ 

3500 

— 

— 

— 

8.75 

3.40 

1.50 

.79 

.44  .25 

.16 

.10 

.08 

.07 

.05 

_ 

_ 

— 

— 

4000 

— 

— 

— 

— 

4.25 

2.00 

1.00 

.56  .33 

.21 

.14 

.1 1 

.09 

.06 

.05 

_ 

_ 

_ 

4500 

— 

— 

— 

— 

5.38 

2.50 

1.25 

.70  .41 

.26 

.18 

.14 

.12 

.08 

06 

_ 

_ 

_ 

5000 

— 

— 

— 

— 

6.64 

3.13 

1.63 

.84  .50 

.30 

.21 

.18 

.14 

.10 

.07 

.05 

_ 

_ 

5500 

— 

— 

— 

— 

8.10 

3.75 

1.88 

1.00  .60 

.38 

.25 

.21 

.16 

.12 

.08 

.06 

— 

6000 

— 

— 

— 

— 

— 

4.50 

2.25 

1.20  .73 

.46 

.30 

.25 

.20 

.15 

.10 

.07 

.05 

— 

7000 

— 

— 

— 

— 

— 

5.65 

3.00 

1.62  .94 

.59 

.38 

.34 

.25 

.19 

.13 

.09 

.07 

.05 

8000 

— 

— 

— 

— 

— 

7.50 

3.76 

2.10  1.20 

.75 

.50 

.43 

.33 

.23 

.16 

.12 

.09 

.06 

10000 

— 

— 

— 

— 

— 

— 

5.60 

3.10  1.90 

I.IO 

.75 

.63 

.50 

.35 

.25 

.18 

.14 

.10 

12000 

— 

— 

— 

— 

— 

— 

8.10 

440  2.60 

1.63 

1.06 

.88 

.71 

.50 

.36 

.25 

.19 

.14 

Note:  For  recfengul^ 

ar  fluet,  find 

area  in 

square 

inches  a 

nd  use 

column  whose  equivalent 

area 

corresponds. 
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at  the  flue  connection  to  the  stack,  at  incinerator  con¬ 
nections,  and  “t>ack”  throuRh  idle  boilers.  For  internal 
chimney.s.  a-n  in  apjirtment  houses,  the  walls  adjacent 
to  the  chimney  can  t)ecome  abnormally  hot,  trivinK  dif¬ 
ficulty  in  the  control  of  heat.  And,  if  wood  is  close  to 
the  chimney  ma.sonr>’,  cracks  may  lead  to  fires. 

It  is  not  wise  to  carry  the  velocity  up  to  a  point  ap- 
|>rojichinK  the  pressurizinjr  velocity,  as  allowance  must 
l»e  made  for  the  puff  from  burner  i^rnition.  In  many 
ca.ses,  this  relea.ses  an  abnormal  rush  of  flue  j^as,  jriv- 
injr  hijrh  velwities  for  a  brief  i)eriod  of  a  s<'cond  or 
two.  I*roiM*rly-en»rineer<*<l  installations  handle  this 
without  difficulty,  whereas  considerable  annoyance 
frr)m  momenUiry  jras  and  s<K*t  leaks  can  develop  where 
normal  velocities  are  clo.se  to  the  pressurizinjr  vekn-ity. 


In  jfeneral,  therefore,  it  is  wise  to  avoid  fras  veloci¬ 
ties  much  over  double  tho.se  recommended  for  natural 
draft.  Referring  to  friction  charts  based  on  standard 
air,  pre.ssurizinjf  of  the  stack  occurs  when  the  veloci¬ 
ties  become  such  that  the  rate  of  frictional  resistance 
reaches  one  inch  i)er  100  ft.  As  a  general  rule,  it  is 
well  to  .st<iy  under  0.15-0.20  inches  per  100  ft  in  using 
standard  air  data,  which  is  equivalent  to  velocities  of 
about  1000  fpm  for  ver>’  small  boilers  and  1500  fpm  for 
mtslium  size  unit.s.  In  si)ecial  ca.ses  (.stacks  .standing 
.separate  from  the  building  w'ith  si)ecial  provisions  for 
entrance  of  ga.ses  to  .stack ),  rates  as  high  as  0.40  inches 
|H*r  100  ft  have  l>een  u.sed  successfully. 

When  it  is  determined  that  the  friction  lo.ss  rate  is 
satisfactorily  below'  the  pre.s.surizing  condition,  the 
friction  loss  is  di*ducted  from  the  natural  stack  effect 
produced  by  the  exi.sting  chimney,  giving  the  net  draft 
effect  at  the  bji.se.  If  the  breechings  in  the  boiler  room 
are  of  smaller  crass-.sectional  area  than  those  recom- 
mendwl  for  natural  draft,  the  same  consideration  mu.st 
be  given  to  the  problem  of  jivoiding  jxwitive  pre.ssures 
and  to  cjilculation  of  friction  lo.sses. 

Now,  by  Uking  the  equivalent  .stack  effect  recom¬ 
mended  for  natural  dnift,  subtracting  the  net  draft 
effect  at  the  base  of  the  existing  .stack,  and  adding  the 
amount  of  any  breeching  friction  over  and  above  the 
loss  in  brc‘echings  of  the  size  recommended  for  natural 
draft,  the  net  requirt‘ment  for  additional  draft  is  devel- 
oi>e<I.  Pairing  this  with  the  cubic  feet  per  minute  of 
flue  gas  to  be  handled  gives  the  data  neces.sar>'  for 
.selection  of  the  induct'd  draft  fan.  Since  all  w'ork  is 
based  on  standard  air  conditions  to  eliminate  any  spe¬ 
cific  gas  temperature  from  consideration,  these  data 
can  now  be  used  with  standard  fan  test  data  without 
further  correction  for  density. 

The  accomjvinying  example  a.s.sumes  a  boiler  is  to 
be  fired  at  50  gph.  The  manufacturer  recommends  a 
stack  100  ft  high  and  SO  inches  in  diameter.  The  exi.st¬ 
ing  breeching  and  stack  are  only  24  inches  in  diameter, 
with  20  ft  of  bn'eching  and  SO  ft  of  .stack.  The  calcula¬ 
tions  show  O.fiO  inches  net  fan  requirement.  The  fan 
would,  therefore,  be  .selecttnl  for  4000  cfm  at  0.69 
inches  static  pressure. 


Sample  ('alculation  to  Determine 
Fan  ('apacity  and  I'ressure 

Hoiler  firing  rate:  .50  gph 

Ri-commendeil  stack:  100  ft  height 

SO  inch  diameter 

Kxisting:  SO  ft  stju-k 

20  ft  of  hns-ching 
24  inch  .stack  and  bn*eching 
diameter 

1.  K**quir**d  fan  capJicity  (gph  X  SO) 

.50  X  SO  iiXHfrfni 

2.  Kquivalent  net  r«s-ommenrk*d  .stjick  eflfwt 
(Slightly  les.s  than  height  loO  — friction 
loss<*s ) 

lOO-ft  stack:  0.97  inches 

Friction  loss  from  toOO  cfm  in  100  ft  of 

SO- inch  stjick: 

From  Table  1,  find  0.05  inches 
0.97  —  0.0.5  =  ()..V2  inrhrn 

S,  Kquivalent  net  slack  jussist  from  exi.sting 
chimney 

(Slightly  less  than  height  loO  —  friction 
loss) 

.SO-ft  stjick :  0.29  inch»*s 

Ix>ss  from  40<M)  cfm  in  SO  ft  of  24-inch 

stjick : 

SO  100  X  0.14  =  n.m  inrhea 
0.29  -  0  04  =  0.25  inches 

4.  .Additional  friction  loss  due  to  undersize 
bnsfhing 

Ix>ss  in  20  ft  of  24-inch  bn*<*ching  at  4000 
cfm : 

20/100  X  U.W  =  0.0.1  inches 
I/oss  in  20  ft  of  SO-inch  bn*eching  at  4000 
cfm : 

20  100  y  0.05  =  0.0 1  inches 
O.OS  -  O.Ol  =  0.02  inches 

5.  Net  fan  requirement 

( K*s'ommeiuk*d  .stjick  —  existitig  stJick  * 
undersize  bnsfhing  loss) 

0.92  -  0.25  •  0.02  =  0.09  inches 


Fig.  I.  Draft  inducer  is  shown  installed  in  the  breeching 
between  the  boiler  and  stack  in  a  vertical-up  discharge 
position  at  Vandalia  Elementary  School.  Photo,  L  J.  Wing. 
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New  Data  Simplify 


Residential  Cooling  Load 
Calculation 


Of  all  problems  that  have  bothered  the  air  conditioning  industry, 
one  of  the  most  persistent  has  been  the  lack  of  a  single,  al-industry  heat 
gain  calodation  method.  Now,  after  months  of  study,  the  solution  to  this 
dHBcuit  problem  is  well  on  its  way  toward  industry«wide  acceptance. 


At  present  there  are  three  industry  methods 
for  calculating  the  heat  gain  of  a  house  for  the 
design  of  a  central  cooling  system — set  forth  by  Na¬ 
tional  Warm  Air  Heating  and  Air  Conditioning  Asso¬ 
ciation  (NWAHACA),  Air-Conditioning  and  Refrig¬ 
eration  Institute  (ARI),  and  Institute  of  Boiler  and 
Radiator  Manufacturers  (I-B-R) — together  with  a 
selection  of  various  com pany-pro pounded  methods,  all 
acceptable  by  the  Federal  Housing  Administration. 

However,  heat  gain  totals  produced  by  each  of  the.se 
methods  have  had  no  agreement  with  one  another.  The 
result  has  been  a  disparity  in  comparative  bidding 
which  has  been  a  thorn  in  the  side  of  F'HA,  mortgage 
lenders,'  and  industry  people  alike. 

Demon.strative  of  this  problem  was  a  typical  case 
cited  by  the  Los  Angeles  office  of  FHA  in  which  the 
heat  gain  for  one  house,  calculated  according  to  the 
three  industry-propounded  methods,  ranged  from 
33,000  to  60,000  Btuh. 

Accordingly,  FHA  asked  NWAHACA  to  explore 
what  could  be  accompli.shed  to  resolve  this  wide  di¬ 
versity  in  heat  gain  calculation  methods. 

Herbert  T.  Gilkey,  Director  of  Technical  Services, 
NWAHACA,  presented  the  problem  before  the  As.so- 
ciation’s  Air  Conditioning  Load  Calculation  Committee 
which  sent  invitations  to  ARI  and  I-B-R,  who  also 
had  been  warned  by  FHA  that  unless  the  entire  in¬ 
dustry  developed  a  single  method  of  calculation  that 
the  government  might  have  to  act  on  its  own. 

From  its  fir.st  meeting,  September  29,  1959,  a  .sj)ecial 
Indu.stry  Heat  Gain  Joint  Study  Group  has  worked 
continuously  on  this  project.  Working  with  this  sub¬ 
committee  were  two  engineers  re.sf)onsible  for  indu.s¬ 
try  research  at  the  University  of  Illinois,  Edward  J. 
BrowTi  of  the  National  Warm  Air  Heating  and  Air 
Conditioning  As.sociation  re.search  program  and  Prof. 
Warren  E.  Harris  of  the  I-B-R  projects.  They  analyzed 
data  and  results  obtained  from  the  three  NWAHACA 


re.search  residences  and  the  two  re.search  houses 
owned  by  I-B-R. 

The  following  has  l>e<'n  extracted  from  their  report. 
The  final  report  of  the  sub-committee  has  been  ac¬ 
cepted  by  the  Joint  Industry  Committee  and  the  "uni¬ 
fied”  calculation  procedure  has  now  been  referred  to 
all  three  trade  a.ssociations  for  their  con.sideration. 

Target  date  for  publication  by  the  three  groups  is 
early  1961. 


Diurnal  Temperature  Range  Assumed  20  Degrees 

Cooling  load  calculation  procedures  in  the  residential 
field  are  ba.sically  for  .sensible  load  with  allowances 
for  latent  and  internal  load.  The  pre.sent  investigation 
deals  with  .sensible  load  only. 

Adequate  design  procedure  is  ba.se<l  on  the  assump¬ 
tion  of  inside  dry-bulb  of  75  deg  F.  Equipment 
.selected  on  the  basis  of  design  loads  should  be  ade¬ 
quate  to  maintain  indoor  design  tern i)eratu res  within 
normal  thermostatic  control  tolerances  during  a  design 
day  and  at  the  .same  time  operate  more  or  less  con¬ 
tinuously  during  the  daylight  hours. 

It  was  found  that  a  daily  outdoor  temperature  range 
of  20  deg  could  be  u.sed  regardless  of  outside  design 
dry  bulb  temperature. 


Eight-Hour  Design  Period  Chosen 

The  five  re.search  hou.ses  u.sed  present  a  wide  variety 
of  con.structions.  One  is  fully  in.sulated  and  tightly 
constructed,  another  is  the  opjwsite,  for  instance.  In  all 
of  them,  heat  flow  rates  through  its  various  com- 
jionents  are  affected  by  construction  and  orientation 
and  nxaximum  loads  do  not  occur  .simultani'ou.sly.  How¬ 
ever,  for  design  puriKwes  it  was  found  that  the  eight- 
hour  p<‘riod  from  11:00  a.m.  to  7:00  p.m.  could  be 
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TABLE  I— HEAT  GAIN  FACTORS 


1 

U 

Factor, 
Btu  par 
(hr) 

(SqFt) 
(dagF)  i 

Maiimum  Outdoor  Tamparatura,  Dag  F 

Source  of  Ho«f 

90  1  95  I  100  1 

1  90  1  95  1  100 

Equivalant  Tampara- 
turo  Diffaranca, 

DagF 

Haat  Gain 

Factor,  Btu  par 
|hr)(sqft) 

walls  and  doors 

Fr«m*  and  vanaar  on  frama 

No  Insulation .  . 

Last  than  I 'inch  insulation,  or  ona  raflactiva  air  tpaca  ...... 

l-2-irtch  insulation,  or  two  raflactiva  air  tpacas 

Mora  than  2>inch  insulation,  or  thraa  raflactiva  air  tpacas 

Masonry,  t-inch  block  or  brick 
Plastarad  or  plain 
Furrad,  no  insulation 

Furrad,  with  last  than  I  -inch  insulation,  or  ona  raflactiva  air  spaca 
Furrad,  with  I  •2-inch  insulation,  or  two  raflactiva  air  tpacas 
Furrad,  with  ntora  than  2-inch  insulation,  or  thraa  raflactiva 
air  tpacas 

Partitions 

Frama,  finishad  on«  sida  only,  no  insulation 
Frama,  flnithad  both  sidat.  no  insulation 

Frama,  finishad  both  sidat,  mora  than  I -inch  insulation  or  two 
raflactiva  air  tpacas 

Masonry,  plastarad  ona  sida,  no  insulation 
Doors,  wood 
Doors,  qiats 


.26 

18.6 

23.6 

28.6 

4.8 

6.1 

7.4 

.19 

18.6 

23.6 

28.6 

3.5 

4.5 

5.4 

.13 

18.6 

23.6 

28.6 

2.4 

3.1 

3.7 

.08 

18.6 

23.6 

28.6 

1.5 

1.9 

2.3 

.48 

11.3 

16.3 

21.3 

5.4 

7.8 

10.2 

.30 

11.3 

16.3 

21.3 

3.4 

4.9 

6.4 

.20 

11.3 

16.3 

21.3 

2.3 

3.3 

4.3 

.14 

11.3 

16.3 

21.3 

1.5 

2.3 

3.0 

.09 

11.3 

16.3 

21.3 

1.0 

1.5 

1.9 

.60 

10.0 

15.0 

20.0 

6.0 

9.0 

12.0 

.34 

10.0 

15.0 

20.0 

3.4 

5.1 

6.8 

.14 

10.0 

15.0 

20.0 

1.4 

2.1 

2.8 

.35 

3.5 

8.5 

13.5 

1.2 

3.0 

4.7 

.50 

18.6 

23.6 

28.6 

9.3 

11.8 

14.3 

(Traat  glass  doors  sama  as  windows) 


CEILINGS  AND  ROOFS 

Callings  undar  naturally  vantad  attic  ar  vantad  flat  roof  U.' 

Unirtsulatad  .23 

Lass  than  2-inch  insulation  or  ona  raflactiva  air  tpaca  .10 

2-4-inch  irtsulation  or  two  raflactiva  air  tpacas  .06 

Mora  than  4-inch  insulation  or  thraa  or  mora  raflactiva  air  spaces  .04 

Built-up  roof,  no  calling 

Uninsulatad  .40 

2- inch  insulation  .20 

3- inch  insulation  .14 

Callings  undar  unconditionad  rooms  .19 


FLOORS 


Ovar  urtconditionad  rooms  .  .  .24 

Ovar  basamant,  anclosad  crawl  tpaca,  or  slab  on  ground  ....  0 

Ovar  opan  crawl  spaca  . 34 


INFILTRATION,  Btuh  par  tq  ft,  gross  aipotad  wall 


U.** 

.44 

39.0 

44.0 

49.0 

9.0 

10.2 

11.3 

.13 

39.0 

44.0 

49.0 

3.9 

4.4 

4.9 

.075 

39.0 

44.0 

49.0 

2.3 

2.6 

2.9 

.045 

39.0 

44.0 

49.0 

1.6 

1.8 

2.0 

39.0 

44.0 

49.0 

15.6 

17.6 

19.6 

39.0 

44.0 

49.0 

7.8 

8.8 

9.8 

39.0 

44.0 

49.0 

5.5 

6.2 

6.9 

10.0 

15.0 

20.0 

1.9 

2.9 

3.8 

10.0  15.0 

20.0 

2.4 

3.6 

4.8 

0  0 

0 

0 

0 

0 

10.0  15.0 

20.0 

3.4 

5.1 

6.8 

l/l  air  change 

0.97 

1.30 

1.62 

*  Tharmal  conductivity  of  roof-cailing  combination,  from  Guida.  ( Multiply  by  ETD  to  obtain  haat  gain  factor) 

**  Tharmal  conductivity  of  calling  only,  calculatad. 


u.sod  to  determine  average  heat  tran.smiR.Hion  factors 
to  be  u.sed  for  wall  constructions. 

Sensible  heat  train  through  a  wall  is  defined  by  the 
equation 

II  =  A  X  r  X  ETD 

where 

//  =  Sensible  heat  train  throutrh  wall,  Btuh, 

.4  =  Wall  area,  .sq  ft. 


ETD  =  Equivalent  temperature  difference,  a 
value  used  in  place  of  outdoor-indoor 
temperature  difference  when  estimatintr 
heat  trains  through  walls.  Equivalent 
temperature  difference  is  adjusted  to 
compensate  for  solar  radiation  effects. 

V  =  Coefficient  of  heat  transfer,  Btuh  per 
(sq  ft)  (deg  F). 
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TABLE  2— GLASS  FACTORS 


( For  30  and  40’ 

North  Latitude  Only) 

Maiimum  Outdoor  Terr 

iperature,  Da9  F 

90 

L  ’5  1 

100 

1  W  1 

95  1 

100 

Shadin9  and  Orianfation 

Heat  Gain 

Factors.  Btu 

per  (Hr)(Sq  R) 

1 

Sin9le  Glass 

1 

1  Double  Glass 

NO  INSIDE  SHADES 

N.  (or  shaded)* 

26 

31 

36 

19 

21 

24 

N.E.  and  N.W. 

SB 

63 

68 

43 

45 

48 

E.  and  W. 

84 

89 

94 

61 

64 

66 

S.E.  and  S.W. 

73 

78 

83 

72 

75 

77 

S . 

43 

48 

53 

34 

37 

39 

SHADES  HALF  DRAWN 

N.  (or  shaded) 

23 

27 

31 

16 

18 

20 

N.E.  and  N.W. 

49 

53 

57 

36 

37 

40 

E.  and  W. 

70 

74 

78 

50 

53 

54 

S.E.  and  S.W. 

61 

65 

69 

59 

62 

63 

S. 

37 

41 

45 

29 

31 

33 

INSIDE  VENETIAN  BLINDS  OR  DRAPES 

N.  (or  shaded) 

20 

23 

26 

14 

16 

18 

N.E.  and  N.W. 

41 

44 

47 

30 

31 

34 

E.  and  W. 

58 

61 

64 

42 

44 

45 

S.E.  and  S.W. 

50 

54 

57 

49 

51 

52 

S. 

31 

34 

37 

24 

26 

27 

AWNINGS  OR  OUTSIDE  SHADE  SCREENS 

N.  (or  shaded) 

14 

16 

18 

10 

10 

1 1 

N  E  and  N  W. 

26 

28 

30 

'  18 

19 

20 

E.  and  W. 

35 

37 

39 

24 

25 

26 

S.E.  and  S.W. 

32 

33 

35 

28 

29 

30 

S. 

20 

23 

25 

15 

16 

17 

*  Permanent  shadin9,  tuch  at  roof  overhan9,  adjacent  buildin9i,  etc. 


The  data  in  Tables  1  and  2  are  based  on  ASHRAE 
Guide  data  that  have  been  averaged  out  and  about 
which  simplifyintr  assumptions  have  tK“en  made.  For 
instance,  to  derive  equivalent  temperature  differen¬ 
tials  for  frame  and  veneer  walls,  the  following  was 
done : 

Usinpr  Table  10.  pape  192.  lOOO  ASHR.XE  Guide, 
all  tabulated  values  of  equivalent  temjterature  differ¬ 
ences  for  dark  walls  in  the  sections  headed  “frame” 
and  “4  in.  brick  or  stone  venet'r  and  frame”  between 
11 :00  a.m.  and  7 :00  p.m.  and  without  repard  to  orien¬ 
tation  were  averaped  topether,  and  corrected  as  direct¬ 
ed  in  footnotes  to  the  table  to  outdoor-indoor  tempera¬ 
ture  differences  of  15,  20,  and  25  dep  (outdoor  temper¬ 
atures  of  90,  95,  and  100  dep  and  an  indoor  tempera¬ 
ture  of  75  dep).  Dark  wall  equivalent  temperature 
difference.s  were  u.sed  since  the  desipner  does  not  al¬ 
ways  know  the  wall  color  and  dark  wall  values  result 
in  .safe  heat  pain  factors. 

Heat  pain  factors  of  Table  1  are  the  products  of  1’ 
values  and  derived  equivalent  temperature  differ¬ 
entials,  as  therein  tabulated.  Compari.son  of  actual 
heat  pains  of  the  research  residences  with  those  cal¬ 
culated  with  the  new  desipn  factors  .showed  that  the 
two  were  in  very  close  apreement.  Since  the  five  re- 


.search  hou.ses  represent  a  wide  variety  of  construc¬ 
tions,  it  is  b<*liev»*d  by  .Messrs.  Harris  and  Brown  that 
use  of  the  new  heat  pain  factors  is  warranted  in  the 
sizinp  of  air  conditioninp  «*quipment  for  any  house  of 
contemi>orary  desipn. 

Three  Manuals  Will  Be  Superseded 

When  and  if  the  s«*veral  trade  a.s.s<x-iations  have  ac- 
ceptiHl  the  re|>ort  of  the  Joint  Industrv-  (’ommittw  with 
its  unifi«-d  calculation  prcn-edure,  as  outlinerl  above,  the 
followinp  publications,  now  widely  used  will  be  sujier- 
sed<*<l : 

Mnnuiil  So.  II,  “Desipn  and  In.stallation  of  Summer 
Air  ('onditioninp  for  New  and  F^xistinp  Residences,” 
4th  ed.  (National  Warm  Air  Heatinp  and  Air  Eondi- 
tioninp  A.ssociation,  ('leveland,  1959.) 

Guide  ('-.W,  “I-B-R  (’oolinp  I/oad  Calculation  (Juide,” 
Isterl.  (The  In.stituteof  Boiler  and  Radiator  Manufac¬ 
turers,  New  York,  195(>.) 

Year-Hound  Residential  .\ir-('onditioninff,  "Stand¬ 
ard  250-57,”  (Air-('onditioninp  and  R<*friperation  In- 
.stitute,  Washinpton,  D.  (’..  1957.) 

In  addition,  many  in.stallation  and  application  manu¬ 
als  published  b.v  residential  air  conditioninp  manufac¬ 
turers  will  have  to  be  revi.sed. 
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Recirculating 
Water  Systems 

and 

Mechanical 
Pump  Seals 

DONALD  B.  GARDNER 

Bell  A  Gossett  Co.,  Morton  Grove,  III. 


The  performance  of  mechanical  pump  seals  can 
be  controlled  by  certain  application  and  installa¬ 
tion  procedures  which  can  m  utilized  in  both 
closed  and  open  recirculating  water  systems. 


4  ('I/)SKI)  m-irculatiiiK  water  .sy.stem,  whether  it  be 
hot  or  chilled  water  by  definition,  ha.s  in.sijrnifi- 
cant  losses  of  fluid  or  cushion  air.  To  accompli.sh  this 
fact  by  desi)rn.  only  mechanical  seal  pumps  can  be 
us<*<l.  Furthermore,  it  is  n«*cessary  that  the  .system  be 
so  desisrn(‘d  that  normal  ojH'ration  will  not  cau.se  air 
or  fluid  to  Ik*  taken  in  or  exiK*ll**d.  An  occurrence  of 
this  nature  must  only  be  for  rmeryenry,  safety,  or 
repair  purposes.  Mo<lern  desijrn  methods  can  guarantee 
that  there  will  be  no  intake  of  air  into  the  clo.sed  .sys- 
t4*m  and  no  si)rnificant  los.ses  of  water,  thus  keepinjr 
the  system  in  a  balance  that  will  p«*rmit  it  to  remain 
sealed  or  intact  for  years.  The  ratio  of  water  volume  to 
air  (jras)  cushion  remains  con.stant. 

Naturally  these  modern  systems  most  nearly  ap¬ 
proach  the  ideal  as  they  cannot  corro<le  nor  accumulate 
.scale.  The  sy.stem  is  pre.served  throujrh  mechanical 
desijrn  by  excluding  the  cau.ses  of  .system  deteriora¬ 
tion.  One  nationally-known  fijrure  in  hot  water  heat- 
iti)?  has  stated  that  there  never  has  been  a  propt‘rly 
desijrru'd  closed  hot  water  system  that  ever  corroiled 
internally. 


Stati.stically  since  1938  there  have  been  made  be¬ 
tween  one  and  two  million  such  pump  installations  on 
the  Atlantic  .seaboard  from  Boston  to  Wa.shinjfton,  and 
approximately  one-third  as  many  in  the  Philadelphia 
area.  Al.so,  a  minimum  of  another  million  throuffhout 
the  United  States.  They  are  .successful  in  .spite  of  the 
fact  that,  in  most  ca.se.s,  there  was  provided  only  a 
minimum  of  sy.stem  preparation. 

A  new  .system  in.staliation  will  be  better  if  cleaned 
to  remove  pijK*  dope,  slu.shinK  compounds,  cutting  oils, 
welding  slaff,  and  other  extraneous  materials  that  can 
find  their  way  into  the  system  durinpr  construction. 
.Many  commercial  boiler  cleaning  comr)ound.s  are  sati.s- 
factory,  providing  they  are  adequately  flushed  out. 
Tri.sfjdium  phosphate,  .sodium  carbonate,  and  many  of 
the  commercial  determents  al.so  are  satisfactory  when 
u.sed  in  the  same  manner.  Followinm  the  cleaning  and 
flu.shinm  (drain  or  blow-down  valves  must  be  large 
enough  for  adequate  purging),  the  system  should  be 
definitely  neutral.  To  assure  this,  enough  of  the  clean¬ 
ing  material  can  be  added  after  refilling  to  give  a  plus 
alkalinity;  a  good  figure  is  a  pH  between  7.5  and  9. 

Seal  failures  occurring  within  the  first  two  years 
of  operation  in  closed  systems  of  this  type,  while 
avoidable,  are  u.sually  due  to  one  or  more  of  the  follow¬ 
ing  conditions: 

1.  Kxce.ssive  dirt,  sand,  and  oxides 

2.  Kxce.ssive  or  improper  water  treatment 

3.  Pump  cavitation  (improper  pump  .selection) 

4.  Air 

5.  Excessive  temperatures 

6.  Pumps  run  without  fluid 

The  function  of  a  pump  .seal  prevents  any  fluid  leak¬ 
age  by  having  two  matched  optically  flat  or  mated 
faces,  one  .stationary,  and  one  that  rotates  with  the 
pump  shaft.  Machining  procedures  of  the  larger 
pump  manufacturers  are  such  that  misalignment  of 
the  seal  parts  is  practically  non-existent.  The  average 
heating-cooling  system  .seal  uses  a  carbon  ring  rotat¬ 
ing  against  a  hard  material.  The  choice  of  hard  mate¬ 
rial  varies  with  the  manufacturer.  The  most  popular, 
in  order  of  preference,  are  ca.st  iron,  ceramic,  and 
tung.sten  carbide.  The  carbon  ring  always  .shows  the 
greatest  amount  of  wear,  it  being  the  softer  of  the  two. 

Actually  the  pump  manufacturer  selects  the  .seal 
materials  to  suit  the  condition  under  which  the  seal  is 
to  oi>erate.  He  should  know  the  type  of  fluid,  temper¬ 
ature  range,  and  working  pressures  for  .special  appli- 
cation.s.  Usually  for  most  .systems,  especially  those 
di.scus.sed  in  this  article,  only  standard  production  seals 
are  u.sed  which  are  satisfactory  for  relatively  clean 
water  from  35  to  225  deg  F,  with  a  top  operating 
pre.s.sure  of  125  psi.  This  temperature  range  may 
widen  or  decrease  slightly  depending  on  the  indi¬ 
vidual  manufacturer. 

Figure  1  shows  a  carbon  seal  ring  before  u.se.  Fig. 
2  is  a  worn  carbon  ring,  and  Fig.  3  is  the  mating 
ceramic  ring  to  the  carbon  ring  in  Fig.  2.  This  carbon 
ring  failed  in  a  closed  system  after  six  months  of 
ojH'ration.  The  .system  contained  large  quantities  of 
iron  oxide  and  considerable  .sand  which  entered  the 
.system  during  construction.  Solids  entrained  in  the 
fluid  flow  do  cau.se  rapid  erosion  of  the  .seal  parts  if 
they  are  of  a  size  small  enough  to  find  their  way  be- 
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tween  the  seal  surfaces.  The  system  was  flushed  out 
with  a  cleaner,  then  refilled  and  enouffh  cleaner  added 
to  raise  the  pH  to  8.  No  further  trouble  has  been 
experienced  in  the  past  two  year.*?. 

A  closed  system  sometimes  is  treated  for  corrosion 
prevention  with  chromates.  It  has  been  found  from 
field  experience,  as  well  as  from  laboratory  tests  re¬ 
ported  by  one  of  the  larKest  seal  manufacturers  in  the 
United  States,  that  seal  wear  is  also  directly  projwr- 
tional  to  the  chromate  concentration  in  the  system. 
Well-known  national  water  treatment  organizations 
indicate  that  adequate  protection  for  systems  as  de¬ 
fined  in  this  article  is  obtained  with  a  maximum  of 


Fig.  I.  A  carbon  seal  ring  before  use. 


Fig.  2.  A  worn  carbon  ring. 


Fig.  3.  Mating  ceramic  ring  to  carbon  ring  of  Fig.  2. 


Rg.  4.  Carbon  ring  wear  pattern  due  to  crystal  erosion. 

250-300  ppm  of  chromates.  This  level  is  also  com¬ 
patible  with  Kood  .seal  oi)eration  and  life. 

A  contractor  installed  a  jrroup  of  2oo  Intilers  and 
through  a  misunderstanding  treatment  was  provided 
in  75  of  the  200  closed  hot  water  installations.  This 
contractor  advi.s(*s  that  all  75  tr»*ated  .systems  had 
pump  .seal  failures  due  to  the  chromate  treatment 
which  ranged  from  2000  to  .3000  ppm.  After  flushing 
out  the  .systems  no  further  seal  failures  have  occurred 
in  the  past  three  years.  The  .systems  with  no  treat¬ 
ment  have  al.so  been  satisfactory  for  the  past  four 
years.  Chromates,  as  well  as  .sodium  tetrasilicate 
(waterjrlass)  in  hijrh  concentrations,  form  crystals 
between  the  matinR  face.s,  causing  rapid  erosion  of 
the  parts  and  leakatfe  to  occur  prematurely.  A  wear 
Itattern,  as  showm  in  Kijr.  4.  is  typical.  In  thes<*  ca.se.s 
the  mating  materials  to  the  carbon,  whether  cast  iron 
or  ceramic,  will  .show  little  or  no  wear  and  will  l(K)k 
typically  like  FiR.  1. 

Sometimes  treatments  rai.se  the  causticity  of  the 
.system  above  a  pH  of  9.  at  which  point  even  a  ceramic 
part  is  subject  to  attack  or  etchinjr.  Figure  5  is  such 
a  ceramic  ring  after  less  than  a  year  of  oiK‘ration  at 
a  pH  of  11.5  and  200-220  deg.  This  etched  roughness 
eau.sed  the  carbon  ring  to  wear  to  de.struction.  The 
chalky  surface  is  noted  by  the  .scratches. 

A  proi)erly  designed  clo.sed  system  needs  little  or  no 
treatment  and  only  the  uninformed  would  create  con¬ 
ditions  destructive  to  the  mtH.-hanical  etjuipment. 
Where  water  los.ses  l>ecome  so  great  that  the  term 
"clo.sed  .system"  no  longer  applies,  the  wi.se  water- 
treatment  con.sultant  will  refer  his  client  to  a  good 
consulting  engineer  or  contractor  if  the  client  cannot 
locate  and  correct  his  r»wn  system  pn»blems. 

When  a  pump  has  l>een  .selected,  then  later  the 
system  is  altered  in  a  way  that  reduces  the  head  re¬ 
quirements,  or  an  error  was  made  in  computing  the 
original  head  requirements,  the  pump,  by  not  fitting 
the  job,  may  oiwrate  at  such  a  low  head  that  cavita¬ 
tion  occurs.  This  is  usually  quite  noticeable  as  noi.s«*s 
or  rattling  in  the  pump  casing. 

This  vibration  cau.ses  premature  .seal  failures  jis 
well  as  bearing  failures.  An  identical  condition  occurs 
when  the  fluid  being  pum|N‘d  flashes  into  va|>or  at  the 
pump  suction  because  the  pre.ssure  is  not  adequate  to 
maintain  a  ".solid”  fluid  at  the  pumping  temi)erature. 
Figure  6  shows  a  .seal  failure  under  cavitation  condi- 
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tions.  The  faces  actually  vibrated  ajrainst  one  another, 
chipping  off  the  face  shown. 

When  starting  a  sy.stem  the  air  must  be  eliminated 
from  the  piping  to  start  flow.  Thereafter  the  flow  will 
pick  up  air  throughout  the  .system  and  circulate  it 
with  the  water  flow.  Most  systems  today  are  so  de¬ 
signed  that  .slugs  of  air  cannot  reach  the  pump  to  cause 
shock,  nor  All  the  pump  casing  cau.sing  the  pump  to 
run  dry.  Air  .separation  and  collection  devices  used  in 
the  modern  .system  are  .so  located  that  the  air  (gas) 
is  prevented  from  re-entering  the  circuits.  Thus  the 
.system  circulates  completely  air  (gas)  free,  and  the 
compression  or  expansion  tank  maintains  iLs  proper 
cushion.  This  procedure  becomes  increasingly  im- 
imrtant  for  good  pump  o|)eration  as  operating  tem- 
I)eratures  approach  or  exceed  250  deg. 

Many  times  standard  .seals  are  permitted  to  oj)erate 
continuously  at  250  to  270  deg.  Naturally  they  will 
fail  prematurely  as  the  com))onent  parts  have  a  life 
expectancy  directly  proportional  to  the  temperature 
and  the  standard  .st^al  limitations  usually  indicate  225 
deg  as  a  top  operating  temperature.  Some  operators 
knowingly  exceed  the  temperature  limitations  and 
prefer  making  one  or  two  .standard  .seal  changes  a 
year,  rather  than  use  i>acking  gland  type  pumps  with 
continued  leakage  and  make-up  water  problems.  Seal 
manufacturers  can  provide  units  for  a  wide  variety  of 
temi>erature  and  pressure  conditions  but  the.se  must 
Im*  siMHrifled  or  r**quested  of  the  pump  manufacturer. 

The  quickest  way  to  destroy  any  pump  seal  is  to  run 
the  pump  without  fluid.  With  no  fluid  in  the  pump,  the 
.seal  has  no  way  to  di.ssip>ate  the  developed  frictional 
heat  and  is  without  benefit  of  the  fluid  for  a  lubricant. 
A  mechanical  seal  is  dependent  on  both.  While,  as 
noted  before,  air  or  vajwr  in  the  pump  can  cause  dry 
oi>eration,  the  most  frequent  failures  occur  becau.se 
the  pump  is  started  for  electrical  checkout  before  any 
fluid  is  placed  in  the  sy.stem.  A  pump  allowed  to  run 
from  five  to  ten  minutes  without  fluid  will  have  a 
damagtsl  .seal,  and  a  premature  failure  is  likely  within 
the  early  months  of  o[)eration. 

The  r»*cord  shows  that  the  number  of  closed  systems 
outnumbers  the  op«*n  .systems  many  times.  Overall  per¬ 
formance  of  the  closed  .system  design  has  proven  itself 
for  the  i«ist  twenty-five  years  and  the  need  for  an  ap¬ 
proach  to  sy.stem  protection  has  not  ))een  justified 


Rg.  5.  Ceramic  ring  exhibits  etched  roughness  due  to 
high  temperature,  high  pH. 


Fig.  6.  Seal  failure  under  cavitation  conditions. 

l)eyond  that  which  is  outlined  here. 

An  open  sy.stem  is  exemplified  by  a  system  using  a 
cooling  tower.  The  water  is  exposed  to  the  air  and 
water  losses  are  continuous.  Any  system  with  some 
portion  exposed  to  the  atmo.sphere  or  requiring  con¬ 
tinuous  or  large  amounts  of  make-up  fluids  must  also 
be  considered  in  the  .same  category.  If  the  system 
cannot  be  made  a  clo.sed  .system  some  corrosion  pro¬ 
tection  in  keeping  w’ith  the  type  of  system  must,  of 
course,  be  used. 

A  large  Eastern  area  has  in  excess  of  fifteen  thou¬ 
sand  open  .systems  (exclusive  of  well  and  dewatering 
.systems)  in  operation  with  a  great  percentage  of  these 
cooling  or  spray  towers.  The  pumps  use  mechanical 
.seals. 

Mechanical  seals  can  fail  in  these  systems  from  the 
.same  cau.ses  found  in  closed  systems  and  already  de- 
.scribed.  Seals  perform  an  excellent  serv'ice  if  the  pre¬ 
cautions  outlined  are  followed  for  good  pump  oper¬ 
ation.  Vortexing  at  the  tow’er  suction  line  inlet,  and 
air  intake  to  the  circuits  must  be  prevented  to  avert 
both  pump  and  .seal  damage,  as  discussed.  Quick  clos¬ 
ing  valves  or  water  hammer  often  will  damage  pumps 
and  many  times  will  cau.se  .seals  to  fail  in  the  .same 
manner  a.s  cavitation. 

Treatment  of  the  water  in  open  systems  must  not 
l>€  excessive  but  within  prescribed  limits  and  the 
water  kept  neutral  for  as  long  a  period  as  possible. 
Cooling  towers  must  have  a  continuous  blow-down  to 
the  drain  during  operation,  otherwise  the  debris 
washed  from  the  air  and  concentration  of  solids  by 
evaporation  will  accumulate  to  such  proportions  as  to 
erode  the  .seal  parts.  The  amount  of  blow-down  is  de¬ 
termined  to  maintain  the  concentration  of  solids  at  a 
minimum  level. 

In  general,  nothing  other  than  standard  seals  are 
neces.sary  for  any  open  .system  and  pumps  are  usually 
.selected  from  stock.  These  pumps  are  designed  for 
quick  .seal  replacement,  if  neces.sar>’,  as  well  as  for 
mechanical  simplicity. 

Seal  failures  in  all  systems  usually  occur  because 
simple,  fundamental  procedures  are  overlooked.  The 
hydraulic  system  should  be  considered  as  a  whole  to 
determine  the  cau.se  of  seal  failures,  not  merely  looked 
for  and  pinpointed  in  the  pump.  Centrifugal  pumps, 
a.s  generally  stocked,  are  suitable  for  conditions  found 
throughout  the  country  when  used  properly. 
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ELECTRIC  GENERATING  STATION  shown  above  is  most 
recent  addition  to  Public  Service  Electric  and  Gas  Co. 
system.  Serving  northeast  New  Jersey  with  an  installed 
capacity  of  580,000  kw,  the  station  incorporates  some  in¬ 
teresting  systems.  The  turbine  room  and  boiler  house  areas 
for  each  of  two  turbine-generator  units  are  supplied  with 
1 50,000  cfm  of  filtered,  evaporatively-cooled  air  in  summer, 
and  a  reduced  quantity  of  filtered,  warmed  air  in  winter. 
This  air  is  eihausted  by  turbine  room  roof  fans  and  boiler 
house  roof  and  wall  fans.  The  control  room  (half  of  which 
is  shown  at  left),  conference  room,  watch  engineers'  office, 
and  relay  room  have  year-round  air  conditioning,  as  have 
the  cafeteria  (shown  below)  and  all  offices  in  the  service 
building.  The  service  building  also  has  two  ventilating  sys¬ 
tems,  one  for  24-hr  duty  and  the  other  for  daytime,  serving 
machine  shop,  storerooms  and  locker  rooms. 


Methods  for  Control  of 

Reciprocating  Water  Chillers 

Part  2 

RICHARD  STAMM 

Reciprocating  Compressor  and  Cold  Generator  Dept. 

The  Trane  Company,  La  Crosse,  Wis. 


Here  is  the  conclusion  of  a  two-part  study  which  began  in  the  November  issue 
of  Air  Conditioning,  Heating  and  Ventilating.  Part  2  analyxes  the  various 
methods  of  controlling  chilled  water  temperature  and  includes,  for  each 
method,  a  control  diagram,  temperature  vs.  system  load  chart,  and  recom¬ 
mended  applications.  It  might  be  well  to  have  Part  I  at  hand  since  several  of 
its  illustrations  are  referred  to  in  this  final  installment. 


Cycling  the  Compressor 

FiKure  9  is  a  typical  control  diagram  for  a  water 
chiller  control  .system  which  cycU‘s  the  compres.sor  to 
maintain  water  temiK*rature.  This  system  may  be 
equipped  with  one  or  two  compressors  (or  possibly 
'more)  which  do  not  have  any  capacity  control.  A 
sinirle  or  multi-staire  thermostat  is  then  used  to  open 
the  solenoid  valves  on  the  refrijferant  circuit,  and  to 
actuate  the  control  relay. 

At  any  condition  except  at  full  load,  the  compre.ssor 
will  cycle.  As  the  lo.ad  jrets  lighter,  the  runninR  time 
will  be  less;  however,  the  cycliiiff  will  .still  exist. 

In  nuiny  water  chillinir  .systems  of  this  tyjw,  the  fre¬ 
quent  cyclinjr  at  anythin)?  but  full  load  has  been  found 
objectionable.  Many  systems  have  b(*en  developed  to 
slow  this  cyclinK  down.  The  most  iK)puIar  sy.stem  uses 
a  back  pre.ssure  regulator  or  a  hot-ffas  by|>a.Hs. 

The  back  pn*ssure  re»rulator  automatically  throttles 
the  suction  Kas  to  maintain  a  constant  refrigerant 
eva^KTrator  temi*erature.  However,  the  u.se  of  a  back 
pressure  regulator  has  definite  di.sadvanUijres. 

(1)  With  a  back  pressure  rejrulator  in  the  .sy.stem, 
the  compr€‘s.sor  will  .still  cycle.  However,  it  will 
probably  cycle  less  frt*quently,  l)ecau.se  it  has  to 
pull  the  pressure  down  much  further  than  it 
would  on  a  normal  refrigeration  .system. 

(2)  At  lijrht  loads,  the  refriRerant  velocity  in  the 
evajwrator  is  extremely  low,  and  will  not  carry 
the  oil  alonj?  throujrh  the  .sy.sten)  properly,  thus 
trappiriK  the  oil  in  the  evai)orator  and  causinj? 
trijjouts  of  the  oil  pressure  control. 

(it)  OjH'ratinK  co.sts  are  increa.sed  becau.se  the  com¬ 
pres.sor  is  oiH'ratinj?  at  full  lojid  continuously, 
and  becau.se  of  frequent  compres.sor  startinR 
and  accompiinyinj?  hijrh  surKes  of  electricity. 

(4)  The  compre.ssion  ratios  are  increased,  causinj? 
increjused  compre.ssor  wear. 


Fig.  9.  Typical  control  diagram  for  a  water  chiller  system 
which  cycles  the  compressor  to  maintain  water  tempera¬ 
ture.  This  diagram  also  applies  to  temperature  control 
based  on  suction  pressure  drop. 
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Fig.  iO.  Temperature  versus  system  load  in  a  system  which  utilizes  suction  pressure 
unloading  to  maintain  water  temperature. 


(5)  The  back  pre.s.sure  regulator  is  larfre,  heavy,  ami 
adds  con.siderably  to  the  complexity  of  the  piping 
system  and  to  the  complications  of  servicinpr. 

A  hot-j?a.s  bypass  system  effectively  put.s  a  fal.se  load 
on  the  evaporator  by  addinpr  hot  j?as  to  the  liquid  re- 
friprerant  entering  the  evaporator.  This  system  can 
prive  ver>'  accurate  temperature  control.  If  hot  pras  is 
added  to  the  liquid  before  the  evaporator,  the  flow  of 
refriprerant  throuprh  the  chiller  is  not  reduced.  The  oil 
trappinpr  problem  encountered  with  the  back  pre.s8ure 
reprulator  is  therefore  eliminated.  However,  there  are 
two  disadvantaptes  to  the  hot-gas  bypa.sa. 

(1)  Operating  cost.s  are  high  becau.se  the  compres¬ 
sor  operates  at  full  load  continuou.sly,  even  when 
there  is  no  load  on  the  .system. 

(2)  Refrigerant  piping  is  complicated  and  the  addi¬ 
tional  controls  add  to  initial  cost  and  .serv’icing 
problems. 

Temperature  Control  Based  on  Suction  Pressure  Drop 

The  sequence  of  operation  of  a  control  .system  ba.sed 
on  suction  pre.s8ure  drop  is  the  same  as  that  of  the 
control  system  which  simply  cycles  the  compressor 
(Fig.  9)  while  in  operation.  However,  the  compre.ssor 
will  unload  in  this  .system,  as  illustrated  by  Fig.  1  and 
2,  thus  providing  a  longer  period  of  operation  between 
cycles. 

Figure  10  is  a  graph  showing  temperature  versus 


.sy.stem  loiid.  For  this  iKtrticular  example,  the  situation 
of  cooling  water  at  full  load  design  from  56  to  45  deg 
is  used.  The  normal  suction  tempt‘rature  at  these  con¬ 
ditions  for  the  compres.sor  is  about  36  deg.  The  typi¬ 
cal  compres.sor  u.sed  on  a  .suction  pressure  unloading' 
.sy.stem  with  refrigerant  R-22  requin's  a  pressure  drop 
<*quivalent  to  12  deg  .suction  temjx'rature  drop  to  un¬ 
load  from  full  load  to  its  minimum  step.  You  will  note 
that  in  order  to  unload  to  25%  of  full  load,  the  suction 
temperature  would  have  to  dn>p  to  24  deg.  Becau.se 
water  freezes  at  about  32  deg,  going  to  this  low  a  suc¬ 
tion  temperature  is  not  possible.  In  order  to  illu.strate 
how  this  problem  is  best  .solved,  let’s  go  through  the 
operation  of  a  typical  system  as  the  load  drops  off. 

Referring  to  Fig.  10,  as  the  sy.stem  load  starts  fall¬ 
ing.  the  water  temperature  returning  to  the  chiller 
.starts  to  drop.  The  compres.sor  is  still  operating  at  full 
load,  and  will  continue  to  operate  at  full  load 
until  the  water  temperature,  returning  from  the 
air  handling  units,  drops  to  51  deg.  At  this  point, 
the  unit  has  capacity  to  cool  water  over  a  10-deg 
range,  from  51  to  41  deg.  The  suction  temperature 
has  dropped  from  37  to  32  deg,  and  at  this  point  the 
drop  in  .suction  pressure  will  cau.se  the  compres.sor  to 
unload  one  step.  With  a  four-cylinder  compre.s.sor,  this 
means  the  unit  no'v  has  capacity  to  cool  water  7.6  deg. 
At  full  load,  it  wa.s  cooling  around  a  mean  of  50  deg. 
It  will  now  cool  7.5  deg,  around  a  mean  of  46  deg,  4 
deg  lower  than  design  conditions. 
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As  the  system  load  drops  further,  the  return  water 
temperature  will  drop  from  about  50  down  to  47.5  deg. 
At  47.5  deg,  thermostat  TCl  sen.ses  the  light  system 
load,  and  will  cea.se  calling  for  cooling.  This  means 
that  the  compressor  will  cycle  at  a  minimum  unload¬ 
ing  stage  of  75%,  and  makes  the  system  slightly  better 
than  the  system  without  any  cylinder  unloading  in  the 
compressor. 

If  the  controls  are  proi)erly  adjusted,  the  suction 
temiierature  will  not  go  below  31  deg.  On  most  units 
where  suction  pressure  unloading  is  used,  the  TC2 
freeze-up  thermostat  (Fig.  9)  is  replaced  by  a  pres¬ 
sure  switch,  which  is  set  at  the  equivalent  of  about 
30  deg  saturated  suction  temperature.  You  will  re¬ 
member  that  at  75%  of  compres.sor  full  load,  the  suc¬ 
tion  temi)erature  was  31  deg.  As  the  load  drops  off 
on  the  .system,  the  water  tem[*erature  drops,  and  the 
suction  temix*niture  and  pressure  will  drop.  When  it 
hits  the  pressure  <‘quivalent  of  30  deg,  the  compres.sor 
will  start  cycling  on  the  pressure  .switch  in  the  system, 
and  again,  will  never  unload  below  75%,  even  if  TCl 
is  .set  to  o|M*n  tower  than  47.5  deg. 

In  this  .system,  although  the  compre.ssor  is  »*quipped 
to  unload  down  to  a  minimum  cai>acity  step  of  about 
25'‘r;,  the  sy.stem  cannot  utilize  this  unloading  iKsrau.se 
of  the  fact  that  water  freez<?s. 

You  will  also  note  the  wide  variation  in  leaving  and 
entering  water  temiK*ratures  with  this  pjirticular  type 
of  sy.stem.  This  system  should  be  u.sed  on  units  where 


full  load  operation  is  the  rule,  such  as  telephone  dial 
exchanges,  computer  rooms,  and  process  jobs  where 
the  system  load  does  not  vary,  summer  or  winter. 

Water  Temperature  Control  by  Controlling  Evaporator 

Figure  12  is  a  typical  line  diagram  for  the  control 
sy.stem  using  evaporator  water  temperature  control. 
The  sequence  of  operation  is  essentially  the  same  as 
for  the  previous  types  of  systems.  However,  the  TCl 
temperature  controller,  in-stead  of  ju.st  starting  and 
stopping  the  compre.s.sor,  also  controls  a  two-circuit 
eva[)orator. 

Figure  11  is  a  plot  of  temperature  versus  .system 
load.  As  the  system  load  starts  to  drop  off,  the  water 
temperature  again  is  reduced.  When  the  w'ater  tem- 
I)erature  gets  down  to  about  52.5  deg,  the  suction  pres¬ 
sure  actuator  is  set  to  unload  the  machine  one  step. 
This  gives  the  unit  the  capacity  to  cool  the  water  down 
7.5  deg  around  a  mean  of  about  47.5  deg.  As  the  load 
drops  off  further,  the  thermostat  TCl  will  .sense  the 
return  water  temperature  arriving  at  the  50-deg  point, 
and  will  .shut  off  half  of  the  evaporator  through  liquid 
line  .solenoid  valve  SLV2.  This  cuts  down  the  effective 
heat  transfer  surface  and  increa-ses  the  differential 
between  refrigerant  temi)erature  and  mean  water 
temperature.  Thus,  the  water  temperature  goes  up, 
cutting  down  on  the  probability  of  freezing.  As  the 
suction  temperature  goes  down  because  of  the  reduc¬ 
tion  in  the  heat  transfer  surface,  the  compres.sor  will 


Fig.  1 1.  Temperature  versus  system  load  in  a  system  using  evaporator  water  temper¬ 
ature  control. 
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Fig.  12.  Line  diagram  for  a  system  using  evaporator  water 
temperature  control. 


unload  to  its  50''c  stajre,  and  then  would  have  eaiwcity 
to  cool  water  5  dejr.  When  the  return  water  temiK*ra- 
ture  frets  down  to  47.5  defr,  the  thermostat  TCl  will 
close  liquid  line  .solenoid  valve  SLVl  and  pump  the 
compre.s.sor  dow'n. 

This  control  sy.stem  frives  a  wider  rarifre  of  o[M-ration 
without  cyclinsr.  However,  it  .still  cannot  use  the  full 
capacity  control  built  into  the  compressor.  W’hen  below 
about  50'^c  of  sy.stem  load,  the  comp)res.sor  will  cycle 
on  and  off  the  line  to  maintain  the  water  te*m[)er.iture 
in  the  system. 

This  system  should  not  be  u.sed  where  clo.se  water 
temperature  control  is  required,  or  where  frequent 
cyclinfT  at  lifrhter  loads  would  be  objectionable. 

Full  Modulating  Water  Temperature  Control 

Fifrure  1.3  is  a  line  diagram  for  an  electric  mo<iulat- 
inff  temperature  control  .sy.stem.  For  electric  control, 
a  four-.switch  TCl  is  u.sed.  This  controls  three-way 
solenoid  v'alves  which  control  the  comp>res.sr>r  as  shown 
in  Fiff.  5  and  6.  In  a  pneumatically-controllerl  modulat- 
inf?  .sy.stem,  the  standard  compressor  with  suction  pres- 
.sure  actuator  is  used  with  the  pneumatic  connection 
to  the  bellows  from  a  reverse  acting  pneumatic  ther¬ 
mostat,  as  shown  in  Fiff.  3. 


Fiffure  14  is  the  temperature  versus  .sy.stem  load 
f?raph  for  either  the  pneumatic  or  eU*ctric  tyiK‘  system. 
In  this  system,  the  thermostat  dw‘.s  all  the  work. 

The  elt*ctric  system  is  ea.sy  to  follow  through  the 
comi>lete  unloitdintt  cycle.  As  the  loiid  drops  off,  the 
thermostat  .senses  the  return  water  tem|)erature.  When 
the  return  water  temp»*rature  Kets  down  to  52.5  detr, 
the  compre.s.sor  .still  has  capacity  to  cool  water  in  the 
10-deff  ranfre  and  cools  it  from  52.5  down  to  42.5  deK. 
At  this  point,  the  suction  tempH-rature  has  droppHsl 
from  37  to  34.5  defr.  At  52.5  defr,  the  four-.switch  ther¬ 
mostat  o|K*n.s  .sw’itch  4,  unloadirifr  the  compressor  to 
759c  of  its  full  load  capKicity  throufrh  VLVS.  The  com- 
j»res.sor  now  has  the  capiacity  to  cool  water  7.5  defr,  and 
is  not  dependent  upwn  suction  presure.  It  will,  there¬ 
fore,  cool  the  water  from  52.5  to  45  detr.  When  the  com¬ 
pressor  is  unloaded  to  75'‘< ,  the  suction  tem|s*rature 
will  fro  from  .34.5  to  37.5  detr.  As  the  .system  load  dro|>s 
off  further,  the  return  water  tem|H*rature  reaches  .5<> 
detr.  At  this  point,  the  unit  has  captacity  to  cool  water 
from  50  to  42.5  defr,  and  the  suction  temps^rature  is 
now  at  35  defr.  The  thermostat,  sensinK  the  .50-defr 
water,  will  now  opam  .switch  3.  This  unloads  the  com- 
pre.s.sor  to  509t)  (l'LV2i,  cuts  out  half  the  evapsirator 


Fig.  1 3.  Line  diagram  for  an  electric  modulating  tern 
perature  control  system. 
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P^rctnf  tytfvm  to«d 


Fig.  14.  Temperature  versus  system  load  for  either  the  electric  or  pneumatic  type  of 

modulating  system. 


Fig.  15.  A  packaged  water  chiller 
equipped  with  a  typical  Class  I,  Group 
D  (for  hazardous  locations)  electric 
moaulating  control  panel  for  applica¬ 
tion  in  a  gunpowder  factory. 
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rirtf  tftp  unloAomo 


Second  it«p  unlo«din9 


Third  tttp  Mnlo«din9 


Suctioft  Ttmper«turG 


WjUr  IrMitt 


(SLV2J,  (maintaininjf  oil  velocities  hifrh  enough  to 
properly  return  oil  to  the  compressor  through  the  other 
half),  and  also  keeps  the  expansion  valve  operating 
above  50%  of  rated  capacity  so  that  pilot-operated 
valves  are  not  required.  The  unit  now  will  have  capac¬ 
ity  to  cool  water  5  deg,  from  50  to  45  deg.  The  suction 
temperature  will  jump  to  38  deg. 

As  the  system  load  drops  further,  the  return  water 
temperature  w  ill  get  down  to  47.5  deg,  cooling  water 
to  42.5  deg.  At  this  point,  the  suction  temi^erature  is 

35.5  deg,  and  .switch  S  of  the  thermostat  wilt  open,  un¬ 
loading  the  compressor  to  25'‘c  ( ULVl  I  of  its  full  load. 
The  unit  then  has  capacity  to  cool  water  2.5  deg,  from 

47.5  to  45  deg;  the  suction  temperature  has  gone  from 

35.5  to  38.5  deg. 

As  the  system  load  drops  off  further,  the  retuni 
water  temperature  w’ill  get  down  to  45  deg,  the  cooling 
water  to  42.5  deg.  At  this  point,  switch  1  will  o|)en,  the 
pilot  light  (PL)  will  go  out,  the  .second  liquid  line  .sole¬ 
noid  valve  will  close  tSLVl),  and  the  unit  will  pump 
down  and  shut  off. 

As  you  can  .see,  this  .system  gives  excellent  leaving 
water  temperature  control.  The  suction  temi»«‘rature, 
instead  of  going  down  at  light  lojids  and  endangering 
a  freeze-up  in  the  chiller,  actually  rises.  And.  the  com- 


HOr  (AS  IME 


Rg.  17.  Schematic  piping  arrangement  for  a  continually 
operating  system. 


pres.sor  w'ill  not  cycle  until  the  .system  load  is  below 
25'^f  of  .system  lofid  design.  Below  25''r  of  system  load, 
the  ventilating  air  would  usually  t;ike  care  of  any  cool¬ 
ing  that  is  n-quirwi  in  the  .sy.stem,  thereby  eliminating 
any  cycling  problems. 

HjLsically,  the  pneumatic  .system  ojwrates  in  the  .same 
fashion  and  gives  exactly  the  s;ime  contrrJ, 

Critical  Areas  of  Operation 

In  some  instances,  it  is  extremely  inqiortant  that 
there  Ik*  no  line  voltage  fluctuation  in  the  area  where 
the  unit  is  employ<*d.  The.se  in.stallations  would  include 
large  electronic  comjMjt«*r  installations,  radar  .systems. 
X-ray  equipment,  and  radio  transmitters  and  n*ceivers. 
A  voltage  fluctuation  would  n»*cessitate  n*ealibration 
of  the  electronic  equipment. 

On  .systems  of  this  tyjH*,  it  is  absolutely  es.Hential 
that  the  machine  be  kept  in  o|»**ration  ICHKr  of  the 
time,  and  only  8t.art**d  and  .stoinxsl  at  the  di.scretion  of 
the  o[)erator.  For  this  tyjn*  of  control  the  hot-gas  hy- 
pa.ss,  described  earlier,  is  u.s«*d.  A  constant  pr»*s.Hure 
valve  is  installesl  in  the  hot  gas  line  to  jxji.ss  a  maximum 
of  12.5%  of  full  load  hot  gas  flow  into  the  eva|>orator. 
thus  providing  no  water  cooling  at  minimum  load.  This 
method  does,  however,  provide  the  com  pres.sor  with 
enough  gas  to  proiM*rly  cck)1  the  cylinders  and  do«*s  not 
start  and  stop  the  compres.sor  motor.  Figure  16  is  a 
typical  control  sy.stem.  and  Fig.  17  is  a  typical 
.schematic  piping  arrangement  for  this  type  of  setup. 
The  advantages  of  the  full  modulating  control  system 
are  ret.'iin«*<l,  plus  the  no-cycling  feature,  to  give  excel¬ 
lent  and  wonomical  water  tem|H*rature  control. 

Summary 

As  can  Ik'  .s«*«*n  frc»m  various  charts  us»*d  to  illustrate 
this  discussion,  it  will  i»ay  the  owner  to  have  good 
controls.  The  spending  of  another  $100,  $1.50  or  $200 
on  a  $10,0f)0  piece  of  »*quii)ment  is  a  verj'  minor  item 
comi>ared  with  the  trouble  that  can  be  encountered 
with  frequent  cycling  and  isK>r  temix*rature  control  in 
a  sy.stem.  It  is  hoixtl  that  the  information  provide<l 
will  give  the  si>ecifier.s  of  this  «*<iuipment  more  of  an 
insight  on  the  various  methmls  used  for  cotitrolling 
reciprocating  water  chillers. 


66 


DECEMIEi,  19*0.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


ROBERT  H.  EMERICK,  P.E. 

Consulting  Mochanicol  Enginoor,  North  Charloston,  S.  C. 


HYDRONIC 
HEATING  DESIGN 
FOR 

COMMERCIAL  AND 

INDUSTRIAL 

BUILDINGS 


To  engineers  active  in  hydronic  heating,  as  well  as  to  less  experienced 
practitioners,  this  panorama  of  low-pressure  hot  water  heating  is  directed. 
It  is  the  author's  intention  to  present  design  techniques  that  provide  top 
performance  from  this  type  of  heating  in  commercial  and  industrial  work. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING^S  REFERENCE  SECTION 


Let  us  start  analyzinj?  this  subject  with  a  series 
of  basic  questions  and  their  answ’ers. 

Question:  Just  what  types  of  buildinRs  are  classed 
as  commercial,  which  are  industrial,  and  why  should 
they  be  regarded  as  different? 

Answer:  In  the  commercial  classification  we  include 
retail  stores,  department  stores,  offict*s  and  banks.  The 
industrial  designation  applies  to  factories,  mechanical 
shops  of  various  kinds,  assembly  plants  and  ware¬ 
houses. 

Commercial  buildings  and  the  industrials  differ  in 
at  least  3  characteristics,  all  of  which  imix>rtantly 
affect  the  application  of  heat  The  first  difference  is  in 
the  level  of  heat  required:  the  indu.strial  generally  is 
sub.stantially  lower.  Second,  industrials  commonly  have 
large  open  spaces  to  heat;  the  commercials  have  more 
and  smaller  spaces.  And  third,  high  ceiling.s,  cold  spots, 
hot  spots,  and  spot  heating,  all  likely  to  be  complicated 
by  drafts,  are  familiar  problems  in  an  industrial 
project.  These  are  relatively  rare  in  commercial  struc¬ 
tures. 

Question:  Are  there  any  particularly  good  rea.sons 
for  preferring  low  pressure  hot  water  to  warm  air  or 
steam  in  the.se  cla.sses  of  building? 

Ansu^r:  In  most  instances,  yes.  One  good  reason  is 
that  a  2-inch  hot  water  pipe,  run  betwetm  a  boiler  and 
a  fan  coil  100  ft  apart.,  occupies  much  les.s  .sjiace  than 
would  an  air  duct,  or  even  a  steam  pipe,  of  equivalent 
capacity.  We  know  that  space  is  highly  critical  in  com¬ 


mercial  building.s.  For  example  in  a  retail  shop,  display 
counters  and  ca.ses  are  the  owner’s  first  consideration. 
Such  displays  are  grt*»*dy  for  siwce  and  after  th€*y’ve 
l)een  .satisfitnl,  the  heating  appurtenances  mu.st  be  fitt«Hl 
into  what  is  left  over,  .seldom  much. 

As  another  example,  factorit^s  and  heavy  tMiuipment 
shops  usually  are  clutterwl  with  machinery,  including 
such  awkward  objects  as  drill  pre.s.ses,  jib  cranes,  e\en 
bridge  cranes,  and  snaking  a  continuous  piite  or  duct 
.system  through  such  mazes  is  a  prol)lem  not  simplifiwl 
by  bulky  dimensions  in  the  heat  carrier.  The  hot  water 
system  therefore  has  a  comparative  advantage  in  .such 
environments. 

Another  gtKKl  rea.son  is  the  tlexibility  of  pumpe<l  hot 
water  arrangements.  Uommercial  and  indu.strial  .struc¬ 
ture's  frequently  incorjtorate  .several  distinct  climates 
in  their  various  areas,  and  if  tht'se  various  demands 
can  be  .satisfie<l  by  a  single  heat  .source,  the  tt-onomy  of 
the  job  genenilly  is  promottsl.  Thus  hot  water  from  a 
centnil  l>oiler  can  Ik*  .sent  to  rooms  fitted  with  convec¬ 
tors;  beyond  the  partitions  of  these  rooms,  unit  h«*}»t- 
ers  may  be  .set  up,  or  a  radiant  jKinel  floor  or  ceiling 
providetl;  still  farther  along  the  hot  water  main,  a  fan 
coil  may  be  warming  up  air  for  local  duct  distribution. 
Each  area  can  be  heated  with  the  apimratus  that  fits 
it  best,  the  hot  water  Iieing  the  basic  .s<Tcant  of  all. 

F'igure  1  illu.strates  this  flexibility. 

We  should  note  that  steam  which  otherwise  would 
Im*  wast«*d  is  fre<juently  found  doing  heating  chores 


Fig.  I.  Hydronic  heating  has 
the  fleiibillty  to  meet  the 
various  demands  of  distinct 
climates  within  commercial 
and  Industrial  structures: 

Zone  I — Convectors.  I -pipe 
series  loop 

Zone  2 — Baseboard,  single 
pipe 

Zone  3 — Fan-coil  duct  system 
Zone  4 — Fan-coil  room  units 
Zone  S— Unit  heaters 
Zone  6— Convectors,  2-pipe 
direct  return 
Zone  7 — Panel  celling 
Zone  8 — Fan-coil,  for  heating 
restaurant  fresh  air 
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Fig.  3.  One-pipe  diversion  loop 


Fig.  5.  Two-pipe  reversed  return  arrangement 


for  an  indu.striul  activity.  Kconomic  comparison.s  are 
likely  to  favor  the  waste  steam  over  a  hot  water  .system 
for  the.se  in.stallation.s.  However  one  point  that  mu.st 
Ik*  con.si(len*d  is  the  effect  of  the  source  or  prior  use  of 
the  .steam  on  the  steam  it.self.  To  explain,  low  pressure 
steam  taken  from  an  engine  exhaust  header  is  almost 
certain  to  hear  tnic«*s  of  oil;  cons<*quently  if  adequate 
steam  purification  is  not  accomplish»*d  before  the  .steam 
enters  the  heatintr  .system,  a  trradual  fouling  of  the 
pi  pint;.  trai»s  and  other  comiK)nent8  of  the  .sy.stem  is 
rather  certsiin  to  follow. 

(’omparisons  always  must  he  thoroutfh  in  order  to 
reach  a  de[»endahle  conclusion. 

QurKtifin:  I)o«‘sn’t  a  hot  water  in.stallation  conflict 
with  all-year  air  conditionint;  protrram.s? 

Answrr:  The  question  is  really  not  one  of  conflict 
hut,  rather,  of  incorporation.  Summer  coolinj?  is 
readily  incoriK)raU‘d  in  a  hot  water  in.stallation  by 


providing  a  water  chiller.  It’s  just  as  easy  to  pump 
cold  water  in  summer  as  it  is  to  pump  hot  water  in 
winter.  This  arranjrement  is  the  basis  of  some  notably 
efficient  all-yesir  desifrns,  with  fan-coil  cabinets  strate- 
srically  located' 

However,  chilled  water  is  of  no  practical  value  when 
circulated  throujrh  convectors,  baseboards,  or  radiant 
panels.  In  the  convectors  and  baseboard,  heat  exchange 
is  insignificant  unless  the  ambient  air  is  forced  to  cir¬ 
culate  over  the  cold  .surfaces.  For  the  radiant  panels, 
surface  condensation  is  a  hazard  in  mast  areas  of  the 
countr>',  although  in  some  parts  of  the  Southw’est 
where  humidities  vary  between  15''c  and  25%,  cold 
panels  probably  have  a  better  chance  of  doin^’  a  help¬ 
ful  job. 

In  Keneral,  we  can  expect  to  provide  .some  form  of 
auxiliarj'  coolinjf  whenever  fan  coil  apparatus  is  not 
a  part  of  the  area  heatinjr  scheme. 
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^  To  compression  tank 
Compression  tank  !  Automatic  air  vent 
removes  separated 
air  from  system 


Separator 


irated  1  1] 

ifstem  V  l|/ Baffles 


DETAIL 


Boilor 


Rg.  6.  In  most  installations  the  piping  arrangements  allow 
one  air  separator  to  suffice.  Two  are  shown  here  to  sug¬ 
gest  a  technique  for  handling  two  circuits  with  flow  in 
opposite  directions. 


Question:  If  low  pressure  hot  water  is  jrood.  wouldn’t 
hiprh  pressure  water  be  better? 

Answer:  No,  for  rea.sons  of  cost.  Once  we  jro  beyond 
the  hydraulic  limit  of  30  psij?  on  low  pressure  classifi¬ 
cations,  boiler  prices  go  up  and  we  might  have  trouble 
in  obtaining  convectors  and  ba.seboards  for  the  high 
pressure  service. 

For  another  consideration,  in  .some  states  the  law 
demands  a  full  time  licen.sed  engineer  to  operate  equip¬ 
ment  at  pressures  over  the  legal  low.  At  today’s  prices, 
an  engineer  attendant  is  an  expensive  employee,  and 
if  he  must  be  duplicated  with  a  night  man,  the  operat¬ 
ing  cost  of  the  high  pressure  sy.stem  looks  mighty 
unattractive. 

In  short,  economy  tells  us  to  .stay  with  the  low  pres¬ 
sure  system. 


Hof  Wafer  Delivery  Takes  4  Forms 

Whether  the  final  heat  emitter  is  a  convector,  radiant 
panel,  fan-coil  unit  or  whatever,  the  hot  water  sy.stem 
that  serves  it  is  described  by  one  of  the  following 
designations: 

(a)  One-pipe  series,  in  which  the  water  flows 
through  each  of  the  heat  emitting  units  in  turn  before 
returning  to  the  boiler. 

(b)  One  pipe  diversion  system,  in  which  the  water 
is  diverted  from  the  main  to  the  emitting  unit,  and 
then  returns  to  the  main  for  eventual  reheating  in 
the  boiler. 

(c)  Two-pipe  direct  return,  an  arrangement  of  the 
piping  that  causes  each  heat  emitter  to  di.scharge  the 
cooled  w'ater  back  to  the  boiler  by  the  shortest  possible 
route. 

ings  of  small  or  moderate  size.  This  is  becau.se  each 

(d)  Two-pipe  reversed  return,  a  design  that  en¬ 
deavors  to  place  all  the  heat  emitters  on  circuits  of 
equal  length,  so  that  the  pipe  friction  to  and  from  each 
unit  is  approximately  the  same. 

Each  of  these  four  arrangements  is  illustrated  by 
the  single  line  diagrams  of  Figures  2,  3,  4  and  5. 

Systems  (a)  and  (b)  are  largely  restricted  to  build- 
heat  emitting  unit  is  .served  progressively  cooler  water 
as  the  distance  from  the  boiler  increa.ses.  and  eventu¬ 


Fig.  7.  To  avoid  air  pockets,  use  eccentric  reducers 
wherever  the  horizontal  piping  changes  size. 


ally  the  temiierature  becomes  too  low  for  satisfactory' 
heating. 

To  u.se  .system  (c)  for  balanctHl  heating,  we  must 
control  the  water  that  flofws  through  each  heating  unit 
circuit,  otherwi.se  short-circuiting  takes  over  and  some 
areas  will  be  overheated,  others  underheated.  The  use 
of  balancing  cocks  is  recommendt'd,  a  cock  being  place<l 
on  the  return  fn>m  each  unit  and  set  to  {>ermit  the 
propt‘r  flow  for  that  unit  and  no  more. 

System  (d),  the  reversed  return,  achieves  balance 
by  replacing  the  cocks  of  a  direct  n*turn  arrangement 
with  a  return  nuiin  that  is  calculated  to  make  all  of 
the  heat  emitter  circuits  of  equal  length,  and  conse¬ 
quently  of  equal  friction.  This  .scheme  has  the  advan¬ 
tage  of  eliminating  the  individual  balance  cock.s,  and 
the  di.sadvantage  of  exiKinding  the  amiHint  of  pi|H> 
which  must  be  u.sed  on  a  job. 

For  the  large  in.stallations,  as  a  general  rule,  we’ll 
choo.se  either  (c)  or  (d) ;  however  in  many  ca.ses  where 
multiple  zoning  is  involved,  individual  zones  in  the 
form  of  (a)  or  (b)  may  b**  found  to  lM‘st  suit  the 
r»*quiremenLs  of  a  particular  zone.  In  other  word.s,  we 
have  4  forms  of  hot  water  circulation  within  our  con¬ 
trol,  to  be  used  as  circumstances  indicate.  This  is  an¬ 
other  illustration  of  the  flexibility  characteristic  of 
hot  water  heating. 

Design  Guides  from  Successful  Practice 

Experience  obtain«*d  from  countless  hot  wat«*r  in.stal- 
lations  of  all  kinds  has  demon.st ratted  that  various 
actions  taken,  or  various  actions  not  taken,  can  be  the 
difference  between  a  troubU-fm*  job  and  one  of  nag¬ 
ging  difficulties.  Some  of  th»*8e  “do  it’’  and  "don’t  do 
it’’  recommendations  will  be  tabulat«*d  as  they  apply 
to,  first,  all  forms  of  .sy.stem.s,  and  after  that  to  the 
.specialized  arrangements  of  one-piis*,  two-pipe,  and 
•SO  on. 

Many  of  these  recommendations  apply  to  other  in¬ 
.stallations  as  well  as  to  the  commercial  and  indu.strial 


-  Flow  control  valves 


Fig.  8.  Schematic  diagram  shows  proper  use  of  both 
check  valves  and  flow  control  valves. 
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Fig.  9.  Satisfactory  ways  for  connecting  a  return  to  a  boiler: 


Hot  water 
outlet  at  front 
of  boiler 


Return 


rr 


Yoked  connection 
to  boiler 


PLAN  VIEW 


This  is  good  but  outlet  must  be  at  front  of 
boiler.  Do  not  move  back. 
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SIDE  ELEVATION 

Dotted  lines  show  possible  short  circuit  to 
rear  boiler  outlet.  Install  valve  and  throttle 
at  point  A  to  balance  resistance  with  front 
outlet. 


Return  yoke  is  good.  Hot  water  must  be  taken  from  front 
as  shown. 


catt'Kories;  they  ap|M‘ar  ht*re  Iwfaust*  of  their  universal 
sijrnificance,  and  mu.st  be  included. 

I — Design  Recommendations  for  All  Layouts 

1.  Limit  the  flow  velwity  throujfh  the  pipinjr  to  a 
maximum  of  I  feet  iK*r  .second. 

Kranon:  Gre.'iter  velocity  stejw  up  friction  los.ses  in 
the  piping;,  and  also  can  create*  objectionable  noi.se. 

2.  Pump  out  of  the  Ixriler  for  larjre  jobs,  for  those 
with  hiKh  pumping  heads,  and  when  the  radiation  is 
le\’el  with,  or  behw,  the  water  line  of  the  boiler. 

Reasons:  The  technique  of  hydronic  pumpiiiK  is 
itH*scaj>{ibly  part  and  |»arcel  with  the  position  of  the 
compression  tank,  and  is  sufficiently  complex  to  justify 
a  detaihsl  di.scussion.  This  will  appear  as  a  se|Kirate 
subject,  immediately  following  the  present  li.stinK  of 
desijfn  jruides  for  all  layouts.  Meanwhile,  when  the 
radiation  is  below  the  boiler  or  of  similar  elevation, 
by  pumpintr  out  of  the  t)oiler  we  shift  the  boiler  to  the 
suction  side  of  the  pump,  thereby  increasiiiK  the  pres- 
•sun*  on  the  .sy.stem,  a  condition  that  hel|>s  a  jrreat  deal 
in  ventiiiff. 

Another  benefit  is  le.ss  likelihcxMl  of  pump  cavitation, 
since  the  air  sejiarates  lartrely  in  the  lioiler  rather 
than  later  in  the  pump. 


For  hijrh  head  pumpintr,  and  for  buildinirs  more  than 
three  stories  hifrh,  pumping  out  of  the  boiler  becomes 
practically  oblitratorj'  to  avoid  spillinK  of  the  relief 
valves  on  the  boiler,  and  to  escape  .some  occurrence  of 
lioilint?'  at  the  hitrh  iioints.  Why  this  is  .so  is  made 
clear  in  the  di.scusvsion  of  pumpintr. 

3.  Be  critical  of  air  entrj',  pocketintr  and  elimination. 
V’entintr  is  essential  at  the  hitrh  points  of  the  circuit, 
and  is  recommended  additionally  at  the  boiler  outlet. 
An  air  sei«irator,  Fipr.  6,  is  effective  since  the  separa¬ 
tion  and  removal  of  the  air  takes  place  in  an  area  of 
hitrh  water  temperature,  and  where  separation  prob¬ 
ably  is  easiest. 

To  avoid  air  pockets,  use  eccentric  reducers  wher¬ 
ever  the  horizontal  pipintr  changes  size.  Fitrure  7 
illustrates  this  point. 

4.  Use  balance  cocks  to  balance  water  flow  throutrh 
circuits  of  unequal  loadintr  whenever  the.se  circuits 
mertre  into  a  common  main. 

Reason:  Water  naturally  takes  the  circuit  of  least 
rt*sistance;  con.sequently  unle.ss  the  flow  is  controlled, 
.someborly  will  be  overheated  and  .someboriy  will  be 
underheated. 

5.  Do  not  impose  a  cold  fill  pressure  on  a  low  pressure 
boiler  in  excess  of  19  {wunds  psig. 


All  CONDITIONING.  HEATING  AND  VENTILATING.  DECEMIEI.  19«0 


71 


V. 

No  pressure 
change,  point  A  \ 

^  ♦ - Same  compre 

Pressure.-  • 
feet  or  lbs. 

ssion  tank - 

'  Amount  of  pressure 
^  X  increase  when  pump 
is  started 

> 

This  line  represents  Rig.  I0.  Good  design  practice 

nS  oSng  "" 

A  — .  '■ 

Amount  of  pressure  —  * 
decrease  when  pump  - 

is  started  ^ 

V  .  A  The  oiscnarqe  siae  ot  rne  pump 

'  «hpr.c«c.l. 

Reason:  When  the  water  is  heated,  the  heatitnr  is 
accompanied  by  a  rise  in  pressure,  and  this  rise  may  be 
enouph  to  open  the  pressure  relief  valve.  For  example, 
by  heating  a  cold  boiler  from,  say,  50  to  200  deg  F,  the 
pressure  ri.se  will  approximate  10  psi.  Add  this  to  a 
fill  pres.sure  greater  than  19  psig  and  we  crowd  the 
relief  valve  setting  of  the  conventional  50  i>sig.  Then 
a  little  unfavorable  variation  of  pumping  cofiditions 
will  open  the  valve. 

A  commonly  used  cold  fill  pressure  is  12  psig,  but 
this  may  be  inadequate  for  high  buildings.  When  pres¬ 
sures  under  operating  conditions  are  greater  than  50 
psig,  we  .slip  out  of  the  low  pres.sure  class,  and  mu.st 
provide  a  boiler  and  appurtenances  suitable  for  the 
more  .severe  condition.s. 

6.  If  the  layout  calls  for  two  or  more  pumps  to  di.s- 
charge  into  a  common  header,  a  check  valve  or  flow 
control  valve  is  es.sential  on  each  discharge. 

Reason:  To  prevent  iKickflow  into  a  non-o|)erating 
circuit.  Similar  equipment  is  rt*quired  to  prevent  un¬ 
authorized  circulation  in  a  group  of  circuits  ftnl  from 
a  common  supply  but  having  individual  returns.  Figure 
8  .shows  both  situations. 

7.  Satisfactory  ways  for  connecting  a  return  to  the 
boiler  are  illustrated  in  Fig.  9. 

In  general,  the  philosophy  of  lx)iler  connections, 
l>oth  inlet  and  outlet,  is  to  equalize  the  paths  of  flow 
through  the  boiler.  Complaints  of  inadequate  capacity 
sometimes  originate  in  an  incorrect  arrangement  of 
boiler  connections,  the  trouble  being  that  the  water 
finds  a  short  route  to  the  outlet  nozzle  and  thus  k>aves 
the  boiler  at  less  than  the  intended  temperature.  This 
situation  is  aggravated  if  the  tem[>erature  control  is 
mounted  in  a  hot  s[»ot  which  is  off  the  i>ath  of  water 
circulation  and  consequently  shuts  down  the  firing 
equipment  prematurely.  When  the  boiler  and  .sy.stem 
appear  to  be  of  adequate  capacity  but  the  building 
occupants  are  dis.satisfied,  a  critical  examination  of 
the  water  flow  pattern  is  indicatefl. 

Locating  the  Circulator 

Before  the  hydronic  designer  decides  on  the  pump 
location  he  mu.st  understand,  and  evaluate,  .sev'eral 
items  of  fundamental  importance.  Here  they  are: 

1.  Wherever  the  compression  tank  connects  into  the 
sy.stem,  this  is  the  one  jK>int  on  the  whole  circuit  that 
is  ijot  affected,  pressu rewise,  by  the  .starting  and  stop¬ 
ping  of  the  circulator.  Rea.son:  once  the  sy.stem  has 
been  filled,  pressure  in  the  compression  tank  cannot  I>e 
increa.sed  hydraulically  unless  more  water  is  forced 


into  the  tattk.  Since  there  istj’t  any  ntore  water  avail¬ 
able  tthe  fill  valve  lM*ing  closed),  all  the  pump  can  do 
is  to  move  the  water  in  the  circuit ;  the  tank  i>re.ssure 
remains  as  is. 

2.  By  starting  the  circulator,  the  .system  pre.ssun- 
betwe<*n  the  suction  of  the  circulator  and  the  compn*s- 
sion  tank  connection  is  reduced.  Conversely,  the 
system  presure  between  the  discharf/e  of  the  circulator 
and  the  connection  |K»int  of  the  compre.ssion  tank  is 
increased.  Figure  10  shows  gra|»hically  this  ndation- 
ship. 

5.  ('ounting  fn)m  the  jioint  «>f  tank  conm*ction.  the 
decrease  in  pres.sure  is  progressive  to  a  maximum 
retiuction  at  the  entnince  to  the  pump,  and  this  maxi¬ 
mum  is  equal  to  the  friction  lo.ss  lM*twe<*n  the  titnk 
and  the  pump.  Starting  again  at  the  tank  connectimi, 
the  inrrease  of  pressure  likewise  is  progre.ssive  to  a 
maximum  at  the  pump  discharge,  the  total  increase 
being  equal  to  the  friction  lo.ss  Indween  the  tank  and 
the  pump  disc-harge.  .\dd**<f  together,  the  djvre.'i.se  and 
increicse  repre.sent  the  total  jiumping  head  of  the 
system. 

1.  At  the  high  foint  of  the  .system,  the  cold  fill 
pressure  should  provide  a  jiositive  head  of  at>out  4  ft. 
at  lea.st,  to  make  sure  of  is>sitive  air  venting.  Adding 
a  f«*w  more  f«s*t  also  is  desirable  as  a  ch«*ck  against 
IMtssible  tM>iling.  .And.  finally,  if  the  circulator  is  pumje 
ing  into  the  tM)iler,  we  must  increase  the  high  {»oint 
cold  pressure  by  an  amount  «*<jual  to  the  friction  loss 
betw<***n  the  tank  connection  and  the  high  jK>int.  The 
rea.son  for  this  is  that  .starting  the  juimp  pulls  down 
the  sy.stem  pn*ssure  f>n  the  suction  side  as  we  have 
already  ob.serx'etl.  and  the  .-imount  of  pull  down  at  the 
high  i»oint  n«*eded  to  cancel  out  the  friction  loss  just 
might  be  enough  to  neutralize  the  venting  pres.sure  uj) 
there,  and  possibly  go  so  far  as  to  cau.se  boiling. 

Effects  of  Pump  Location  on  System  Performance 

When  all  or  most  of  the  system  friction  toss  exists 
betw»***n  the  compressicm  tank  conn**ction  and  the  suc¬ 
tion  side  of  the  pump,  all  or  mf>st  of  the  system  is  .sub- 
jwted  to  a  pressure  faill  down  when  the  pump  goes 
into  ojM'ration.  This  condition  is  ob.si-rxaMl  most  com¬ 
monly  on  small  residential  installations,  where  it  is 
general  practice  to  .so  hx-ate  the  circulator  that  it 
pumps  into  the  lK)iler,  the  com[)r<*ssion  tank  Inu’ng 
directly  above  the  boiler.  Ordinarily  this  arrangement 
gives  no  trouble  on  small  jobs  b<*cau.se  the  effect  of  the 
I>ump  is  not  very  great,  with  iHThai»s  4  f»r  5  ft  of 
pum(>ing  head  being  ample.  . 
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For  larKP  systems,  or  hi^h  head  systems,  or  those 
in  which  the  radiation  is  level  with  or  below  the  boiler, 
pumpiriK  into  the  boiler  i  y  pri^ipitate  these  hazards: 

1.  Hoilintr  of  the  hot  water  at  hi^h  points  where  the 
pull-down  is  critical. 

2.  Poor  ventinjr  of  the  air,  follow'ed  eventually  by  air 
jKK’ket  formations  that  depreciate  the  heatirnr  and  pos¬ 
sibly  Ixfome  air  and  va|)or  slujrs  that  cause  cavitation, 
noise  and  pump  vibnition. 

2.  Action  by  the  i)ressure  relief  valves,  since  by 
pumpitnr  into  the  boiler,  boiler  pressure  is  increased  by 
the  amoutit  of  friction  betw*'<*n  the  i»ump  disehar^re  and 
the  tank  connection. 

in  view  of  these  hazards,  pum[)in)r  out  of  the  boiler 
is  nfommended  for  all  .such  in.sUillations,  and  addition¬ 
ally  for  all  jobs  in  which  the  cold  fill  pre.ssure  exceeds 
18  psijf.  The  iiumi>-out  plan  puts  the  l>oiler  and  com- 
pn*ssion  tiink  on  the  suctioti  side  of  the  jnimp;  con.se- 
quently  start iriK  the  pump  does  not  imjKwe  a  signifi¬ 
cant  increase  of  pre.ssure  on  the  lK)iler  and,  under  .some 
relationships  of  tank  and  Imiler,  may  actually  decrease 
the  pressure  in  the  Imiler — a  desirable  condition.  At 
the  siime  time,  .start injjr  the  jiump  increases  .sy.stem 
pressure  all  the  way  round,  thus  making'  i»os.sible  the 
u.se  of  a  lower  cohl  fill  pre.ssure. 

PumpiiiK'  out  of  the  boiler  to  radiation  at  lower 
lev«-ls  minimizes  the  amount  of  air  reaching  the  pump 
as  .seiuiration  (K-curs  naturally  in  the  boiler.  As  further 
protirtion,  an  air  .s«-|«irator,  as  shown  in  Fiv.  6.  should 
be  nK»unted  in  the  |iipin>f  between  the  boiler  and  the 
pump. 

How  To  Handle  the  Comprettlon  Tank 

Since  the  size  and  IcK-ation  of  the  compression  tank 
ire  relateil.  .sometimes  we  can  take  advantage  of  this 


relation.ship  and  by  shiftinjr  the  tank  reduce  its  size. 
To  illustrate,  suppose  we  have  projected  a  system  de- 
.sijrned  to  operate  at  200  dejr  and,  furthermore,  that 
when  cold  filled,  it  contains  500  }?al  of  water.  The 
question  is,  should  we  locate  the  tank  in  the  basement 
over  the  boiler,  as  shown  in  Fijrure  11,  Arrantrement 
A,  or  hoist  it  to  the  attic,  Arranjfement  B? 

The  exjiansion  will  amount  to 
[0.00041  X  200FJ  -  0.0466  X  500  gal  =  17.7  gal 
The  formula  for  calculating  the  tank  size,  as  offered 
by  the  ASHRAE  Guide,  is: 


Volume 


where:  E  is  expansion  of  the  water,  in  gal 

P.  is  atmospheric  pressure  in  the  tank  when 
filling  stiirts,  feet  of  water,  ab.solute 
P,  is  minimum  filling  pressure,  feet  of  water, 
ab.solute 

P,  is  maximum  operating  pressure  at  the 
tank,  feet  of  water,  ab.solute. 


Now  referring  to  F'igure  11  (.A),  the  static  pressure 
of  the  water  column  from  the  tank  connection  to  the 
top  of  the  system  is  ft  plus  4  ft  to  make  venting 
positive  at  the  top  elevation;  con.sequently  P,  amounts 
to  :13  plus  4  plus  .34  for  a  total  of  71  ft  absolute. 

P.,  the  oiK'rating  pressure,  amounts  to  the  setting 
of  the  relief  valve  on  the  boiler,  say  30  psig  or  69.3  ft 
of  water  plus  34,  a  total  of  103.3  ft  absolute. 

P.  being  the  atmospheric  pressure  is  equal  to  34 
feet  ab.solute  for  the  purpose  of  our  example;  actually 
this  is  subjt*ct  to  variation  as  the  result  of  elevation 
above  sea  level  and  from  barometric  changes. 


Top  floor  A 


I 

I 


Fig.  I  I .  Since  the  size  and  location  of  the  compression  tank  are  related,  sometimes  we 
can  take  advantage  of  this  relationship  and  by  shifting  the  tank  reduce  its  size. 
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By  settinjr  these  fijrures  in  the  formula,  we  find  the 
tank  needtnl  for  Fijr.  11(A)  will  require  a  volume  of: 

17.7 

— - —  =  118jral 

34  34 

71  103.3 

Now  let’s  try  an  attic  location,  “for  size.” 

We  don’t  have  to  worry  alwut  the  vertical  water  le»r 
netween  the  boiler  and  the  tank,  because  it’s  all  below 
the  tank  and  the  static  pre.ssure  it  Kfnt'nites  never 
affects  the  tank.  However  what  we  do  iuhhI  is  the  4  ft 
to  a.ssure  us  of  positive  ventinjr.  plus  enough  additional 
head  to  neutralize  the  suction  pull-down  which  oc’curs 
l>etween  the  tank  connection  and  the  downcomer  at 
point  B  in  Fijr.  11.  Arranjrement  B.  As  we  obser\'e<l 
previou.sly,  the  tank  connection  is  a  point  of  no  pres- 
-sure  chanjre  in.sofar  as  start injr  and  stoppintr  the  pump 
is  concerned,  but  the  system  pressure  decre:i.ses  be¬ 
tween  the  tank  and  pump  suction,  and  we  must  allow 
for  it  in  order  to  keep  out  of  trouble.  Supjo.se  therefore 
we  add  another  4  ft  for  pump  pull-down  and.  .say.  3  ft 
for  boilinjr  insuniiice  between  the  tank  and  point  B; 
this  frives  us  11  ft  at  the  tank  as  a  minimum  fill  pres¬ 
sure.  (Note:  for  an  actual  jot),  these  friction  losses 
would  be  determintnl  accurately,  not  assumed  or 
vues.sed. ) 

With  a  minimum  fill  pressure  of  11  plus  34  ft  abso¬ 
lute  .set  into  the  formula,  the  volume  of  the  compres¬ 
sion  tank  can  be  cut  to  al)Out  40  tral.  This  comjwrison 
explains  why  compression  tanks  are  so  often  .set  hifrh 
on  the  system;  they  save  inve.stment  money  by  reduc- 
injr  the  .size  of  the  tank. 

We  mifrht  obsen-e  here  that  tank  cajwicities  have 
been  computed  on  the  basis  of  the  minimum  fill  pn*s- 
sure,  as  this  produces  the  smallest  tank  on  a  hydrauli¬ 
cally  filled  pressure  system.  Any  increase  of  fill  pres¬ 
sure  above  the  minimum  results  in  a  tank  of  increa.se<l 
size.  For  example,  if  we  pump  into  the  lK>iler  in  F’ijr. 
11(B)  (a  practice  not  recommendetl,' .  the  boiler  pres¬ 
sure  increa.ses  each  time  we  .start  the  pump  and  by  an 
amount  equal  to  the  total  pumpinjr  head  le.ss  the  fric¬ 
tion  loss  between  the  tank  connection  and  the  pump 
suction.  A.ssume  that  the  total  pumpinfr  head  is  10  ft 
and  6  of  these  feet  are  accounted  for  on  the  .suction 
side  of  the  pump;  then  the  pump  discharge  will  impose 
4  extra  feet  of  pressure  on  the  boiler  eveiy*  time  it 
op>erates. 

In  order  to  avoid  havinjr  the  pump  operation  open 
the  relief  valve.s,  this  situation  leaves  us  with  30  psijr 
X  2.31  ft  per  pound  minus  4  ft.  or  65.4  ft  above  at¬ 
mospheric.  Correcting?  for  the  atmospheric  pressure  by 
addinj?  34  ft,  we  {?et  99.4  ft  ab.solute  as  the  cold  fill 
maximum  allowable  on  the  boiler.  Our  tank  volume 
thus  becomes: 

17.7 

- =  43  (?al,  approximately 

34  34 

45  99.4 

Simply  by  pumpinj?  into  the  boiler  instead  of  out  of 
it,  all  other  factors  remaininj?  unchan^r^Mi,  w’e  add  3 
j?al  or  about  7V2'm  to  the  required  volume  of  the  com¬ 
pression  tank. 


Compressed  Air  and  the  Compression  Tank 

By  injectinj?  air  under  pressure  into  the  compn-s- 
sion  tank,  we  can  economize  on  the  tank  size,  a  result 
that  is  the  direct  opjwsite  of  what  hapi)ens  when  we 
dejM'iid  entirtdy  on  water  to  establish  the  fill  pre.ssure. 

To  illustrate,  .suppos»‘  we  start  filling  the  tank,  F"!*?. 
11(A),  af?ainst  an  air  pn‘ssure  of  5  psij?.  This  is  the 
equivalent  of  11. .55  ft  of  water  alxwe  the  atmospheric 
pre.ssure  of  34  ft,  or  a  total  P,  of  45. .55  ft  absolute. 
Settinjr  this  new  atmospheric  value  in  the  formula 
v'ives  us: 

17.7 

-  =-  .*<8  >ral,  approximately 

1.5.55  45. .55 


71  103.3 

Thus  by  chart?in{?  the  tank  with  5  i»sij?  of  compre.sse<l 
air.  we  can  nnluce  the  tank  size  by  .30  >ral  (118  jral 
orijrinally  minus  88). 

Is  this  worthwhile?  It  is  if  compres.s*xl  air  is  .avail¬ 
able.  or  if  a  hand  pump  can  be  kept  conveniently  in 
the  area.  The  tank  must  Im*  equip^ied  with  an  air  fill 
valve,  a  i>re.ssure  tfajre,  and  a  water  column  to  allow 
an  intelligent  estimate  of  conditions  within  the  tatjk 
at  all  times.  The  air  fill  valve  and  the  water  column  are 
d«‘sirable  of  course  on  tanks  that  fill  atrainst  the  ejcist- 
in>?  atmospheric  condition.s,  since  water-loj?>rinK  mu.st 
l)t‘  discoven*d  and  comx’ted  as  promptly  as  j>ossible. 

To  summarize,  the  compression  tank  should  tx*  lo- 
cat<*d  and  sized  with  the  objective  of  achievinj?  the  b<*st 
[>ractical  economy. 

U — Design  for  I  -Pipe  Series  Systems 

1.  This  arrangement  should  be  restrict*xl  to  very 
small  projects,  and  then  only  for  those  nK)ms  or  areas 
that  can  lx*  temiK*rature  controlbsl  as  a  unit.  Ki'sison: 
all  the  water  must  circulate  throutrh  all  the  heat  emit- 
tinj?  units  as  parts  of  a  single  l«x»i>. 

Becau.se  of  its  simplicity,  a  .seri«*s  layrtut  can  be  ver>’ 
appropriate  and  u.seful  as  a  branch  or  zone  when  in- 
corjioratfsl  in  an  in.stallation  of  multiple  nxiuirements. 

2.  Care  must  be  exercis«-d  in  sizing?  the  successive 
heat  emittint?  units  to  comjs-nsate  for  the  projzressively 
coolinj?  water.  The  practice  of  sizing  the  whole  l(K)p  on 
an  averajre  water  temix^rat-ure  h«i.s  jriven  ri.se  to  o\-er- 
heatint?  in  .some  areas,  underheatint?  in  others.  For  best 
r**sult.s,  the  hefttinj?  demands  on  each  unit  should  be 
determined  accurately,  and  the  heatint?  surface  apprir- 
tion»“d  accordinjrly.  F”i>?ure  2  illu.strat<*s  this. 

Ill — Specific  Recommendations  for  I -Pipe  Diversions 

1.  When  the  main  is  almve  the  convector,  radiator, 
or  whates'er  unit  is  beinj?  sersixl,  diversion  fittinj?s 
should  be  used  on  both  supply  and  return  conni'ctions. 

Reason:  Hot  water  descending  into  a  unit  already 
filled  with  cold  water  mu.st  have  enough  pressure  to 
force  out  the  water  of  greater  density  and  pursue  it 
upward  into  the  main.  Unless  the  drop  lej?s  are  short, 
say  5  ft  or  less,  a  sinjrle  diversion  fittinj?  does  not 
usually  >?enerate  enoujrh  diversionary  pre.s.sure  at  the 
main  to  do  thi.s.  Once  start »sl,  circulation  throujrh  the 
heat  emitting  equipment  is  maintained  readily. 
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2.  Wherever  practical,  lay  out  a  1-pipe  diversion  sys¬ 
tem  in  two  or  more  separate  circuits,  rather  than  one, 
in  order  to  hold  down  pressure  drop  and  thus  save  on 
pumpirjK  head.  Figure  ^  show's  how. 


IV — Specific  Recommendafions  for  2-Pipe  Systems 

Since  2-pip«*  arranRements  are  b<*st  suited  to  larjre 
and  complex  in.stallations  usinR  either  direct  or  re¬ 
versed  return,  we  can  examine  their  fwirticular  prob¬ 
lems  as  a  cla.ss. 

First  recommendation  is  to  prefKire  a  rouRh  sketch 
or  diaRnim  on  w’hich  are  desiRnated  the  individual 
7.on<*s,  branch«*s,  circuits  and  loadinRS.  By  consideririR 
all  the  desiRn-aflFectinR  factors,  .such  as  chanRes  in 
elevation,  obstacles  to  piiw  locations,  iKirticuUirly  favor¬ 
able  or  unfavorable  local  conditions,  the  rouRh  layout 
l>einR  mwlified  as  these  modification.s  become  neces.sar>’, 
we  eventually  develop  a  Rood  conception  of  the  overall 
problem.  At  this  moment  we  know’  what  we  can  and 
can’t  do,  and  moreover  what  we  muat  do.  Final  layout 
and  sizinRs  then  follow’  fa.st  and  smoothly. 

2.  In  calculatinR  the  head  on  a  circuit,  make  sure 
that  the  frictional  resistance  of  the  heat  emittinR  unit 
is  included.  SurprisinRly  often,  faulty  heatinR  is  the 
result  of  an  overlooked  resistance  in  the  convector, 
radiator,  or  whatever  is  beinR  u.sed. 

3.  For  the  .sake  of  app<‘arance,  2-pipe  systems  should 
Im*  locat<*d.  if  i)os.sible,  in  non-con.spicuous  or  concealed 
areas.  This  is  not  important  as  a  rule  in  indu.strial 
jobs  but  will  be  rattnl  c's.sential  for  numerous  commer¬ 
cial  projects. 

4.  Don’t  neRlect  to  caulk  openinRS  an)und  pipes 
where  a  wall  is  penetrated.  Use  non-flammable  ma¬ 
terials  such  as  a.sbestos,  and  finish  with  a  metal  shield. 
Sometimes  requirf’d  by  the  huildinR  code,  it  is  desir¬ 
able  always  for  fire-stoppinR  and  .sometim<*s  for  ap- 
|K*a  ranee. 

5.  It  may  lx*  relatively  economical  to  provide  two 
or  more  compression  tanks  rather  than  to  u.se  a  siriRle 
larRe  tank.  Al.so,  small  tanks  may  fit  better  into  the 
■stnictural  limitations  of  the  huildinR. 


Control  Considerations 

liot’s  k«*ep  the  controls  as  automatic  as  possible,  and 
as  tamix*r-proof  as  possible.  The  first  consideration  rec- 
oRnizes  the  need  for  commerce  and  industry  to  make  a 
profit,  and  if  a  name  on  the  i>ayroll  can  be  replac»*<l  by 
a  .scheme  of  thermostats  and  valves,  the  income-out ro 
balance  is  improvisl. 

Tamper-proofiMR  is  es.sentijil  Ixcau.se  a  complex  and 
carefully  balanctsl  system,  once  throw’n  out  of  step  by 
some  uninforme<l  control  juRRliriR,  can  incur  substan¬ 
tial  charRes  before  cornet  jerformance  is  reestab- 
li.shjxl.  The  system  d«*siRner.  therefore,  in  determiniriR 
the  typ<*  and  |xculiarities  of  the  controls  to  be  adopted, 
should  arraiiRe  for  Jis  much  as  iK>ssible  to  be  kept  under 
lock  and  key.  Furthermore,  in  turninR  over  the  .system 
to  the  owner,  only  one  or  two  of  the  owner’s  employees 
should  be  authorized  to  make  adjustments,  those 
.s<*l(ct(Hl  beinR  carefully  .schooUnl  beforehand  i!i  the 
o|»*Tation  and  control  of  the  entire  .system. 


Techniques  for  industrial  hydronic  heating: 
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Fig.  12.  Here  are  several  methods  for  checking 
downdrafts  caused  by  skylight  glass. 


Fig.  1 3.  Arrange  piping  and  heater  to  avoid  air 
pockets. 


Fig.  14.  A  method  of  countering  cold  air  from 
warehouse  doors. 


Why  Commercial  Controls  Can  Be  Extensive 

Not  always,  but  frequently,  commercial  controls  in¬ 
volve  multiple  monitorinR  devices,  and  here  are  the 
rea.sons ; 

1.  AlthouRh  tem|H*rature  levels  in  a  store  or  office 
huildinR  are  fairly  uniform,  the  nt>ed  for  ventilatinR 
air  intro<luces  fluctuations  in  ambient  conditions  that 
usually  must  be  countered  by  providiiiR  several  iwints 
of  temperature  control,  or  zoninR.  To  illustrate,  venti¬ 
latinR  air  on  the  .shaded  side  of  a  huildinR  will  have 
more  influence  on  the  heatinR  in  that  area,  than  does 
similar  ventilation  on  the  sunny  side,  where  .surfaces 
are  sun-heated  and  walls  are  warmer. 
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2.  Subordinate  control  of  the  ventilatinjr  temiH‘rinj? 
coil  is  essential  to  protect  the  coil  from  fn>ezinR  dur¬ 
ing  periods  of  no  hot  water  circulation.  Whether  an 
automatic  shutter  is  installtHl.  or  whether  the  water 
drains  automatically  from  the  coil  by  means  of  a  motor- 
operated  valve,  or  however  it  is  done,  the  arranjfement 
is  the  prerojrative  of  the  desiKtier.  It  just  means  an¬ 
other  automatic  control  that  is  incoriK^rattsl  into  the 
system. 

3.  Zoninjr  required  by  hours  of  u.se  is  common.  F'or 
example,  some  offices  may  rtKiuire  heating  at  nijrht 
while  .shops  or  stores  in  the  .same  buildiiiK  are  closeil, 
thereby  producinjir  a  reiluced  and  pin|K>intetl  load.  Kach 
zone,  of  course,  mu.st  have  its  individual  control. 

Controls  in  industrial  buildings  ranjre  from  the 
simple  thermostat  to  a  complex  linkatfe  of  thermostats, 
timers,  motor-operated  valves,  damj^ers,  and  .so  on. 
It  all  depends  on  the  combination  of  tyjx*  and  fre¬ 
quency  of  heatinjr  neetled.  Methods  for  .solving  the 
problem  will  be  di.scus.sed  later  in  examining  the  heat¬ 
ing  for  a  loft  buildinjr  with  a  factor>'  on  each  floor. 
For  an  extensive  di.scu.ssion  of  controls,  see  Air  Co.n- 
DiTiONiNG,  Heating  &  Ventilating’s  Reference  Sec¬ 
tion,  September,  1960. 

The  Effects  of  Large  Glass  Areas 

Skylights.  Usually  encountered  in  indu.strial  activi¬ 
ties.  skylight  irla.ss  is  most  notable  in  its  production  of 
downdrafts.  Here  are  .several  metho<ls  for  checking 
this  effect: 

1.  In.stall  heatinjr  coils  or  other  radiation  as  .shown 
in  Fijr.  12.  area  A. 

2.  Provide  under-the-skyti>rht  air  movement  from  a 
unit  heater  or  from  a  down-blow  heater,  as  illustrate<l 
in  Fijr.  12,  area  B. 


3.  Double-Klaze  the  skylight  with  an  air  space  !)«•- 
tween  the  irlass  surfaces. 

4.  U.se  either  1  or  2  in  conjunction  with  3. 

Note:  similar  techniques  may  In?  adoptjsl  to  counter¬ 
act  the  effwts  of  irlass  in  monitor  .side  lights  which 
al.so  produce  downdrafts  if  left  alone. 

Windnu's.  Conventional  practice  in  determininj? 
heatinir  loiuls  is  to  handle  the  windows  like  any  other 
.section  of  wall,  makinir  allowance,  (►f  course,  for  the 
irreatly  increa.sed  heat  transfer  c(x‘fficients  of  the  ^lass 
Practically,  this  is  not  quite  ad»s|uate  because*  <)f  the 
effect  the  ct)td  .surface  has  on  the  (wcuivints  of  the 
.s|tace,  l>oth  aninuite  and  inanimate. 

The  coefficient  of  heat  transfer  by  radiation,  as 
.stated  by  the  Stefan-Holtzmann  t*quation.  varies  not 
dirt*ctly  with  the  tem|>**rature  difference,  but  with  the 
4th  powers  of  the  absolute  tem|i«*niture.s.  It  looks  like 
this: 


7  V 

/  T,  y  ■ 

_\  100  / 

\  100  / 

where: 

q  is  heat  transferred  by  radiation.  Htu  js-r  unit 
of  area  iH*r  hr 

T,  is  absolute  temi*<*rature  of  warmer  Ixxly 

T,  is  absolute  tem|x‘rature  of  colder  IkmI.v 
e  is  surface  emi.ssivity,  varyinjr  betw*>en  0.9<> 
and  1.00. 

Since  the  surface  temjx-rature  of  trlass  is  relatively 
much  lower  tluin  that  of  the  framinir  walls,  ix*rhaps 
40  to  58  deif.  the  tem|x-rature  diffen-nce  with  an  aver- 
ajre  human  skin  temjx'niture  of  al>out  80  deir  Ixfomes 
40  to  28  dejr.  The  human  metal)oli.sm  can  be  quite 
cafKible  of  com|x-n.sitt in>?  for  a  difference  of  28  dejr  in 
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15.  A  suggested  heating  arrangement  for  a  high-bay  industrial  structure. 
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Fig.  16.  Loff  buildings  have 
their  own  special  heating  prob¬ 
lems,  as  seen  here. 


a  small  art*a  of  influence,  but  not  for  46  dejf  when  the 
subjt*ct  is  seatwl  or  in  re|K)se,  and  iKirticularly  since 
the  effect  is  exi»ress<*d  in  4th  jiowers. 

The  result  is  a  condition  lon>r  refernni  to  jis  “cold 
76”  which  means  we  have  70  dejr  on  the  thermometer 
and  shiverinjr  subj«*cts  in  thi*  room. 

Relief  of  the  situation  is  (tossible  in  several  ways. 
First  we  cjin  double-jrlaze  the  windows,  thereby  elevat- 
injr  their  inside  surface  temi^rature.  S<*cond,  we  can 
curtain  the  jrla.ss  exjKin.se,  an  exis-riment  only  {>artially 
succe.ssful  since  the  inside  surface  of  the  curtains 
iM-comes  a  kind  of  compromi.si*  U-mjs'rature  Isdween 
the  jrlass  surfju-e  and  the  temjK'rature  of  the  room. 
ThinI,  and  n'commended,  we  can  desijrn  for  a  hijrher 
inside  temjieratun*.  This  plan  provides  extra  convec¬ 
tive  heat  to  make  up  for  the  excessive  losses  by  radia¬ 
tion.  For  outside  temj>eratures  of  0  dejr  F,  a  74-deg’ 
inside  d«*sijrn  is  jrenerally  s;itisfactory  for  sedentar>’ 
workers. 

This  problem  is  confin«Hl  for  the  most  pjirt  to  com¬ 
mercial  offices  and  banks,  where  the  trlass  .surfaces 
usually  are  larjre  in  relation  to  the  framing  walls,  and 
there  is  little  physical  movement  by  the  occuivints. 
Windows  in  industrial  plants  up.s<*t  the  heat  Iwilance 
more  by  lejikajre  than  by  the  radiant  transfer  of  Btu. 

Small  windows  .s«»ldom  need  special  attention. 

Spot  Hoating  with  Hot  Water 

Since  the  philosophy  of  spot  heatinjr  is  to  deliver 
comfort  to  a  limitiMl  area  of  a  generally  cold  .space,  .a 
l>ositive  injection  of  warm  air  is  preferable  to  .such 
static  ex|M‘dients  as  convectors  and  radiators,  pipe 
coils  and  such. 

Overhead  radiation  that  is  not  |K»rt  of  a  fan  dis¬ 
tribution  sy.stem  mu.st  rely  heavily  on  radiant  heat 
transfer  since  natural  convective  movement  is  upward 
away  from  the  job,  and  this  radiant  enerjry  alone  is 
s«*ldom  adeipiate  to  satisfy  the  demand.  Its  use,  there- 
f«)re,  should  Ik*  rt*stricted  to  sniiill,  walled  areas  such 
as  locker  rooms,  dr>inK  rooms,  .some  .storage  rooms, 
and  similar  installations  where  drafts  and  air  move¬ 
ment  are  not  significant. 

1,’nit  heaters  with  fans  are  rat<*<l  on  fn*t‘  di.scharge, 
in  accordance  with  the  (’ode  adopted  by  the  ASHRAE 
and  the  Industrial  Unit  Heater  As.sociation.  When  this 


di.scharge  is  directed  downward,  the  heater  .should  be 
located  as  low  as  practical,  always  keeping  in  mind 
that  a  hot  blow'  on  the  head  is  not  appreciated  by  those 
obliged  to  work  in  it.  A  mounting  height  from  9  to  10 
ft  is  probably  the  optimum  from  all  points  of  view;  if 
this  is  still  too  hot,  the  temjierature  of  the  output  can 
Ik?  nnluceil.  It  should  be  approximately  60  deg  higher 
than  the  ambient  of  the  space  being  heated.  Thus  for 
a  working  area  of  60  deg,  a  discharge  of  120  deg  should 
be  al>out  right. 

Wherever  possible,  a  {lartition,  even  if  only  2  or  3  ft 
high,  should  be  erected  around  the  area  being  heated 
in  order  to  stop  horizontal  floor  drafts.  The  partition 
can  be  i»ortable  and  taken  out  of  the  way  when  work 
in  the  area  is  not  in  progress. 

.\  suggested  slant  discharge  is  shown  in  Fig.  13. 
The  idea  of  this  arrangement  is  to  improve  diffusion 
at  head  level  as  the  result  of  the  heater  di.scharge  re¬ 
bounding  after  impact  with  the  floor  and  other  ma¬ 
terials  inside  the  partitions.  It  is  a  sort  of  compromi.se 
lietween  the  vertical  down-blow  and  a  horizontal  blow 
at  floor  level,  and  avoids  .some  of  the  draft  annoyances 
characteristic  of  the  two  more  conventional  settings. 

In  sizing  these  heaters,  a  good  but  hardly  perfect 
proc«*dure  is  to  e.stimate  the  volume  of  the  space  to  be 
six)t-heated.  then  provide  from  20  to  30  air  changes 
an  hour.  For  example,  supix).se  we  have  a  floor  area  of 
12  by  15  ft  under  a  heater  mounted  9  ft  above  the  floor. 
This  is  1620  cubic  ft‘et,  and  for  a  complete  change 
every  2  minutes  we’ll  need  approximately  810  cfm  of 
heater  capjicity. 

If  the  spiice  is  fenced  in  with  low  partitions,  w'e 
jirobably  can  do  a  good  job  with  a  smaller  unit;  every- 
project  must  be  evaluated  on  the  basis  of  its  individual 
conditions  of  draft  and  temj>eratures,  and  no  general 
rule  applies. 

S|X)t  heating  puts  a  great  deal  of  reliance  on  the 
judgment  of  the  engiiu*ering  mind  that  designs  it. 

Countering  Cold  Air  from  Warehouse  Doors 

This  problem  is  solved  in  two  pha.ses.  First,  since 
the  density  of  the  outside  cold  air  is  much  greater  than 
that  inside  the  warehouse,  the  cold  air  rolls  in  every 
time  the  door  is  opened ;  consequently  we  either  must 
check  the  influx  at  the  source,  or  so  diffuse  it  with  a 
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Pig.  17.  The  basement  heat  eichanger  plan  for  loft  buildings. 
The  following  points  should  be  noted: 

1 .  This  is  a  I  -pipe  diversion  system,  using  a  common  supply 
riser  and  multiple  vertical  circuits  flowing  downward. 

2.  The  arrangement  could  be  reversed  with  a  horizontal  sup¬ 
ply  header  in  the  basement  and  the  returns  descending  by 
a  common  downcomer.  However,  the  downflow  plan  is  con¬ 
sidered  to  be  slightly  better  from  the  economy  and  operat¬ 
ing  viewpoints. 

3.  Supply  riser  is  of  uniform  size.  Downcomers  increase  in 
size  to  handle  increasing  load. 

4.  Two-pipe  systems  involve  more  piping  and  make  more 

space  demands. 


warm  blow  that  its  chill  is  neutralized.  DitTu-sion  is 
the  more  practical,  and  the  cu.stoman*-  procedure  is  to 
direct  a  hot  blow  from  unit  heaters  at  the  openinpr. 
This  is  intended  to  provide  .satisf actors-  mixing,  but 
often  doesn’t. 

We  do  not  know-  of  any  way  to  achies'e  iM*rfect  neu¬ 
tralization,  but  the  arrantrement  .shown  in  Fijr.  14 
appears  to  have  the  merit  of  enterinjr  the  conflict  at  a 
low  level  w-here  the  density  of  the  inside  air  is  trreatest 
and  the  rising  turbulence  in  that  area  affects  the  air 
at  hig-her  levels  favorably. 

The  second  pha.se  of  the  problem  is  to  provide  the 
proper  control.  This  means  tying  in  the  activation  of 
the  heaters,  wherever  they  are,  w-ith  the  opening  and 
closing  of  the  door.  The  warm  discharge  should  bi'gin 
.simultaneou.sly  w-ith  the  opening  of  the  door,  and  end 
w-ith  the  closing.  In  fact,  w-ith  motor-operated  doors,  a 
time-delay  relay  would  help  substantially  in  providing 
a  few  seconds  of  heating  before  the  door  leaves  its  .seat. 

Whaf  To  Do  with  High  Bay  Buildings 

The  objective  w-ith  the.se  .structures  is  to  get  .some 
good  from  the  heat  before  it  takes  off  to  the  w-ide  op<-n 
spaces  20  or  30  ft  overhead. 

The  conventional  .solution  is  to  provide  unit  heaters 
set  from  9  to  12  ft  above  the  floor  and  w-ith  their  blow- 
directed  toward  the  outside,  cold  w-alls.  In  .some  ca.ses, 
the  unit  heaters  are  omitted  in  favor  of  direct-fired 
furnaces,  but  since  w-e  are  concerned  w-ith  hot  w-ater 


as  the  mi*dium  we’ll  confine  our  attention  to  hot  water 
.systems. 

First,  if  dow-ndrafts  from  .skylights  and  monitors 
have  been  checkmated  as  pre\-iou.sly  di.scus.s<*d.  the 
problem  is  a  little  easier.  Second,  if  the  opening  and 
closing  of  big  doors  has  be<*n  proju-rly  blanketed  w-ith 
heat,  that  is  a  big  help  also. 

Convectors  and  radiators  set  along  outside  w-alls 
help  in  the.se  situations  for  the  w-arm  convective  cur¬ 
rents,  w-hile  rising  w-ith  .some  vigor,  do  curtain  the 
cold  w-alls  and  window-s  w-ith  effective  heat.  In  many 
factories  this  is  all  that  is  neeiled. 

Figure  15  show-s  a  sugg»*sted  arrangement  for  this 
.sort  of  structure.  Note  that  the  overh»*ad  unit  hi*aters 
f>erform  tw-o  functions:  first,  they  break  up  and  w-eaken 
the  dow-ndrafts  from  the  monitors,  and  second,  by- 
having  the  blow-  sw-eep  the  underside  of  the  side  bay.s’ 
roofing,  heat  loss  in  this  area  is  countered  to  a  sub¬ 
stantial  degre<*. 

Techniques  for  a  Loft  Building 

The  si*ecial  problems  of  a  loft  building  are  these: 

1.  Each  floor  may  have  one  or  more  manufacturing 
concerns,  and  each  concern  has  its  ow-n  individual,  and 
differing,  need  for  heat. 

2.  The  relea.se  of  heat  incidenUil  to  the  manufactur¬ 
ing  activities  may  affect  the  controls  on  a  seasonal, 
daily,  or  e\-en  hourly  .schedule. 
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3.  Special  equipment  on  the  various  floors  can  make 
the  effective  placement  of  radiation  difficult. 

4.  For  floors  atjove  the  4th  or  JSth,  dei)endinjf  on  the 
height  between  floors,  a  low  pressure  circulating  sys¬ 
tem  oriRinatinfr  in  the  bjisement  is  not  practical.  This 
is  because  the  static  pressure  on  the  boiler,  plus  the 
pressures  of  operation,  are  almost  certain  to  exceed 
the  conventional  30-psijf  workinjr  pre.ssure  of  the  boiler. 

Solution  of  problems  1  and  2  is  illu.strate<l  by  Fij?. 
1(>.  Throujrh  spur  headers  and  sectional  controls,  we 
can  stop  the  circulation  to  a  .section  of  the  floor  that 
has  no  ne<*d  for  heat  at  the  moment,  and  thus  achieve 
local  control  without  serious  disturbance  to  the  re¬ 
mainder  of  the  system. 

For  .solving  s|M*cial  problem  numlM*r  3.  we  mi^rht 
he  obli^H  to  keep  all  heatinjr  facilities  overhead.  Unit 
heaters  mi^ht  or  mitrht  not  be  applicable,  dependinjr  on 
the  height  of  the  ceilinK  and  ob.structions  in  the  line 
of  blow.  For  lonjr  ceilinirs,  a  run  of  duct  enclosinj?  a 
heating  coil  and  having  side  outlets  to  avoid  a  down- 
blow  on  workers  is  an  exjHslient  to  consider,  althou^rh 
exiK>se<l  lieanvs  can  make  such  an  installation  difTicult. 

For  buildinKS  over  five  stories,  we  have  several 
alternatives.  Probably  the  most  common  is  to  combine 
a  steam  t>oiler  in  the  basement  with  a  heat  excharn^er. 
This  .scheme  allows  the  l)oiler  to  ojsTate  at  low  steam 
pn*ssure.  under  15  psijr,  while  the  h*'at  exchanger, 
piping,  valves  and  other  com[K)nent.s  of  the  water  loops 
nuiy  1h*  o|ierate<l  at  m<‘dium  pre.ssure.s  as  the  situation 
dictates.  A  heat  exchanjrer  at  4-  to  5-.stor>’  inten’als 
has  be<*n  used  in  some  instances  to  maintain  low  pn^s- 
sures  throughout,  but  this  is  more  expensive. 

Figure  17  illustrates  the  ba.sement  heat  exchanK'er 
plan. 

Another  j>o.ssibility  is  to  u.s<*  a  boiler  suitable  for 
pre.ssures  above  30  psijr.  The  result  will  be  a  .sy.stem 
that  is  low  in  pressun*  only  at  the  hijrh  spots — where 
static  pressure  is  ndatively  low.  This  plan  is  sonu^- 
times  favored  for  jobs  that  are  just  above  the  low- 
pressure  limits.  Ruildintrs  from  4  to  6  stories  often 
come  in  this  critical  cla.s.s.  and  how  we  handle  the 
situation  de|H*nds  on  a  combination  of  economics  and 
the  physical  peculiarities  of  the  buildintr. 

A  point  to  consider  in  hiph  buildings  is  that  the 


vertical  service  trunks  are  likely  to  be  crowded  with 
.sanitary  piping,  electric  cables,  water  and  fire  pipinjf, 
and  possibly  some  telephone  facilities. 

Since  a  low  prtissure  steam  riser  bulks  larger  than 
an  equivalent  hot  water  pipe,  the  higher  pressure  hot 
w’ater  boiler  would  api)ear  preferable  becau.se  of  .space 
saving  in  the  trunk.  There  is  also  the  questionable 
(“conomy,  for  a  design  that  uses  upper  level  exchang¬ 
ers  in  the  maintaining  of  low  pressure  throughout,  of 
providing  floor  space  for  converters  and  pumps.  These 
would  encroach  on  the  revenue-producing  floor  areas, 
and  consequently  would  not  be  regarded  happily  by  the 
building  owners. 

The  point  is  that  high  buildings  may  involve  some 
.sort  of  compromise  between  pres.su res  acceptable  and 
si«iee  allocattnl. 

Hof  Wafer  and  Disfricf  Sfeam 

This  is  a  familiar  combination  in  many  large  cities. 
Figure  18  shows  a  typical  .steam-to-water  connection. 

The  important  consideration  for  a  hydronic  designer 
is  that  district  steam  simply  replaces  the  boiler  with 
another  .source  of  heat  for  elevating  the  temperature 
of  the  water.  .Ml  the  usual  hot  water  problems,  such 
as  locating  the  compression  tank  and  pump,  and  the 
selection  of  operating  pres.sures,  must  still  be  .solved. 

Slick  Tricks  for  Sound  Performance 

The  in.stallation  of  a  hydronic  sy.stem  offers  many 
small  opportunities  for  the  employment  of  piping  wi.s- 
dom.  A  good  job  isn’t  good  enough  if  we  know-  how-  to 
do  it  t>etter.  To  .some,  the  following  tricks  for  improv¬ 
ing  installation  practices  will  not  be  new;  however, 
many  newcomers  to  the  field  can  obsen-e  them  with 
profit : 

1.  When  a  run  of  hydronic  piping  mu.st  cross  a  beam 
or  other  obstruction  at  a  conflicting  level,  route  the 
piping  under  the  beam,  not  over  it.  Figure  19  .shows 
how  this  idea  prevents  the  formation  of  an  air  pocket 
at  this  point. 

If  the  pipe  crosses  over  the  beam,  that  point  becomes 
a  high  point  on  the  run  and  provides  a  re.sting  place 
for  bubbles  of  air.  Trouble  will  be  almo.st  certain  to 
develop  eventually  unless  the  over-the-beam  arrange¬ 
ment  is  vented  at  that  point. 


Building  shut  off  valve 


Rg.  18.  Typical  sfeam 
fo  wafer  connecfion.  If 
condensafe  mefer  is 
used,  flow  mefer  ori¬ 
fice  and  connecfions 
are  omiffed. 
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"Slick  tricks"  for  sound  performance: 


Fig.  19.  The  difference  in  elevation  between  the 
piping  on  each  side  of  beam  Is  not  mandatory, 
but  it  is  recommended  as  an  extra  asset  whenever 
practicable. 


Fig.  20.  Making  both  supply  and  return  connec¬ 
tions  low  doesn't  stop  air  from  accumulating  at 
the  top,  but  it  does  keep  most  of  the  radiation 
warm. 


■  Diversion  fittings 


Flow 


Uripr' 


irr 


i  1  .1. 

/-  /  T  r  /  7  7  r -7  —/'?  V  7’,- 


Fig.  21.  With  this  method,  air  in  radiation  can 
escape  upward  to  main  from  which  It  Is  removed 
by  the  separator  and  automatic  vent  valves  on 
the  system.  Air  removal  from  convectors  occurs 
similarly. 


2.  Connectinjr  the  .supply  pijx*  to  the  uppt  r  part  of 
the  radiator  when  the  supply  orijrinates  at  or  under 
the  floor  allows  air  to  aeeunuilate  in  the  top  of  the 
radiation  and  {gradually  choke  otT  circulation.  Making 
both  supply  and  return  connections  low  d(H‘sn’t  stop 
air  from  accumulatinK  at  the  top,  hut  it  do»‘s  keep  most 
of  the  radiation  warm.  Fijrure  20  illustrates  this  typ<* 
of  installation. 

:t.  When  the  radiation  is  hrloir  the  main,  we  should 
he  careful  to  conru'ct  the  supply  into  the  top  of  the 
radiation,  the  return  to  the  bottom.  This  jxith  of  flow 
allows  the  trradually-coolin>r  water  to  sink  to  the  Imt- 
tom  of  the  radiation,  dointr  all  the  heatin)r  |>os.sihle 
before  returning  to  the  main  alxtve.  See  Fi>r.  21. 

4.  When  unit  heaters  are  supplied  with  hot  water 
from  a  main  lower  than  them.sidves.  each  must  carry 
its  own  automatic  vent.  Otherwi.se  the  heater  beconies 
a  natural  air  ]KK’ket. 

5.  Chanjre  the  size  of  horizontal  mains  with  «*ccen- 
tric  retlucers  in  order  to  cau.se  the  top  of  the  pi|M“  to 
pitch  smoothly  to  the  desirwl  hi>rh  |»oint.  Concentric 
reducers  create  air  innkets  we  can  better  do  without 
Fijrure  7  illustrates. 

G.  In  making  up  .screwtsi  pijs'  joints,  u.se  do|>e  on  the 
male  threads  only.  This  keeps  the  dojx*  from  beinv' 
pushe<l  into  the  pi|»e  where  it  can  be  picked  U|>  by 
the  circulating'  water  and  de|Misited  in  undesirable 
locations. 

7.  Ex[*<*rience  indicates  that  the  upside-down  placing' 
of  valves  is  lH*st  avoided.  A  valve  in  this  |K>sition 
develops  leaks  and  russls  .service  earlier  than  when 
ln.stall«l  uprijrht. 

8.  The  clos<*r  to  the  boiler  we  can  s^f  the  pre.ssure- 
tem|ierature  relief  valve,  the  .s;ifer  we  will  1m*.  Hecaiise 
a  valve  mounted  several  inches  al>ove  the  boiler  does 
not  register  true  tem|M*ratures  in  the  Ixtiler  but  occu¬ 
pies  a  cooler  location,  it  may  not  o|M>n  when  it  should. 
Valves  that  must  be  .so  mount<‘<l  can  be  obtained  with 
an  extension  bulb  that  {x-netrates  into  the  l»oiler 
water,  and  therefore  are  desirable  from  a  saf»-ty 
viewjtoint. 


Four  Vital  Rules  of  Good  Design 


1st  Rule: 
2nd  Rule; 


3rd  Rule: 


4th  Rule: 


Size  the  compression  tank  nrrurnttly. 

.As  may  Im*  practical,  locate  the  pumi>s  to 
imiK>se  most  of  the  total  pumpinv'  head  on 
the  discharge  of  the  pump,  rather  than  on 
the  .suction  side. 

Wherever  the  hijrh  jioint  of  a  circuit  is  sub¬ 
ject  to  pressure  pull-down  as  the  n*sult  of 
starting  the  pump,  provide  enoujrh  extra  fill 
pre.s.sure  to  compen.siite  for  this  amount  of 
pull-down.  The  pur|>ose  is  to  Kuard  atrainst 
boilinfT  and  the  jio.ssible  in-drawinv’  of  air. 
Provide  adMjuate  air  .sei«iration  and  vent- 
injr  to  avoid  depn*ciate<l  hc'atintr  and  jtos- 
sible  noi.s<*  and  cavitation  in  the  pumjw. 


There  are  other  pn*cepLs  worth  obser\'in>r  as  we  have 
not<*d  in  .some  detail  in  precedirijr  sec-tions  of  this 
article.  Proper  handlirnr  of  the.se  four,  howes'er,  will 
prtMluce  a  sy.stem  that  is  fundamentally  .sound;  im- 
projK-r  handling  is  almost  certiiin  to  be  follow«sl  by 
erratic  and  questionable  ojM'ration. 
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FOREIGN  SUA^R  DESIGN  TEAAPERATURES 


The  following  summer  design  temperature  data 
are  reproduced  by  permission  from  A  Gmde  to  Cur¬ 
rent  Fractke,  iQS9t  Institution  of  Heating  & 
Ventilating  Engineers,  Great  Britain.  They  are 
based  upon  information  from  the  Meteorological 
Office  of  the  Air  Ministry,  London. 

These  data  may  be  used  when  more  detailed  in¬ 
vestigation  is  not  poasiUe.  Design  diy-bulb  and  wet- 
bulb  temperatures  are  derived  by  an  Approximate 
Method,  as  follows: 

(i)  That  monffi  is  sdected  as  the  Design  Month 
adiich  has  the  highest  average  monthly  dry-bulb 
temperature,  this  temperature  being  taken  as  the 
desi^  dry-bulb  temperature  for  that  locality. 

(a)  For  the  same  month,  a  v^xmt  pressure  is 
derived  from  the  average  daily  maximinn  diy-bulb 
temperature  and  the  average  daily  minimum  rdative 
humidity.  This  vapor  pressure  is  associated  with  the 
design  dry-bulb  temperature  to  produce  the  design 
wet-bulb  temperature. 


Design  temperatures  so  obtained  are  less  than  the 
extreme  conditions.  In  normal  air  conditioning  de¬ 
sign,  the  time  lag  of  the  building  structure  makes  it 
unnecessary  to  design  for  a  more  severe  condition 
than  that  given  by  the  apfmndmate  method.  How¬ 
ever,  it  may  be  necessary  to  cnq;>loy  a  hi^ier  wet- 
bulb  design  temperature  in  the  design  of  cooling 
towers  than  this  Approximate  Method  gives. 

Data  for  North  America  are  reproduced  to  enable 
the  reader  to  con^)are  design  temperatures  com¬ 
puted  by  the  Approximate  Method  just  described 
with  deugn  temperatures  with  which  he  is  familiar. 
For  instance,  dengn  dry-bulb  and  wet-bulb  tenqpera- 
tures  given  here  for  Los  Angeles,  CaUf .,  are  96  and 
74  deg  F,  respectivdy,  edule  the  corresponding  sug¬ 
gested  summer  design  temperatures  in  use  in  the 
United  States  are  90  and  70  deg,  respectively. 
Aptwoximate  design  temperatures  for  New  Y<»k, 
however,  are  only  one  dqpee  hi^ier,  in  eadi  case. 
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(The  table  ie  continued  next  month) 
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SPECIFICATION  AND  DESIGN  SEMINAR . by  Mel  Ramsey 

Holding  Comfort  Conditions 
at  Low  Loads 


Systems  can  ba  dmlgnad  to  oparata  tmootkly  and  dapandably  at  a 
capacity  that  will  match  tha  load,  no  matter  what  tha  variation. 


TOO  often,  heating  and  air  conditioning;  enRineers 
si)ecify  only  maximum  requirements,  althouRh 
heatinR  and  coolinR  systems  operate  for  most  of  their 
life  at  off-fieak  conditions.  Little  thouRht  is  ever  given 
to  the  lowest  cajKicity  n«*<*de<l. 

Becau.se  the  change  from  cooling  to  heating  is  often 


ABOUT  THE  AUTHOR  AND  THE  SEMINAR 
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many  difficult  dati9n  and  inttal- 
lation  problamt. 

In  thit  and  in  tuccaadin9  monthly  inttallmantt,  Mr.  Ramtay,  a 
licantad  profattional  an9inaar  In  Naw  York  and  New  Jartay,  talactt 
for  ditcuttlon  thota  atpaett  of  air  conditlonln9  and  rafrl9aration 
datl9n  which  ha  findt  ara  9ivin9  an9lnaart  tha  mott  troubla.  In 
to  doln9.  ha  drawt  from  aiparianca  that  datat  back  to  1927,  whan 
ha  wat  a  dati9nar  and  attimator  for  Bakar,  Smith  &  Company  of 
Naw  York  City. 

Inquiriat  for  mora  information  about  tha  topict  alraady  covarad, 
or  for  tachnical  information  on  othar  topict  in  hit  field,  addrattad 
to  tha  Editor,  will  ba  happily  pattad  on  to  tha  author,  who,  at  vitlt- 
!n~  inttructor  at  Newark  Colla9a  of  En9inaarin9  and  Stavant  In¬ 
ti  iiuta  of  Tachnolo9y,  thrivat  on  them. 


.so  gradual,  oiteration  of  either  type  of  equipment  is 
frequently  required  at  only  one  or  two  percent  of 
maximum  capacity.  Failure  to  provide  for  smooth 
operation  at  low  and  intermediate  capacities  is  the 
cau.se  of  many  a  di.sappointing  in.stallation. 

There  are,  basically,  two  w'ays  to  match  a  system’s 
IK'rformance  to  the  varying  loads  impo.sed  on  it:  (1) 
op(‘ration  of  equipment  intermittently  at  full  capacity, 
•SO  timed  that  the  average  of  full  on  and  off  equals 
the  demand;  (2)  continuous  operation  at  variable 
capacity,  .so  controlled  that,  in  the  ideal,  at  least,  out¬ 
put  always  equals  the  demand  on  the  sy.stem.  The  first 
method  is  the  simpler,  but  is  rarely  applicable  to  large 
installations. 

Heating  Systems  Less  Troublesome 

In  general,  heating  .systems  are  less  troublesome  to 
control  than  air  conditioning  systems  because  they 
are  inherently  less  sensitive.  That  is,  the 'controlled 
medium,  hot  water  or  steam,  may  vary-  in  temperature 
or  pressure  to  some  extent,  in  mo.st  cases,  without 
immediately  affecting  conditions  in  the  conditioned 
space.  In  addition,  there  is  often  a  large  storage 
capacity  in  hot  water  or  .steam  generators  and  asso¬ 
ciated  piping  that  .smooths  out  fluctuations  in  temper¬ 
ature  of  the  water  or  pres.sure  of  the  steam.  The 
combination  of  permi.ssible  temperature  or  pressure 
variations,  and  a  built-in  resistance  to  such  variations, 
enables  one  to  apply  on-off  controls  to  the  firing  mech¬ 
anism  providing  that  the  load  is  relatively  constant. 
Residential  hydronic  heating  systems  are  a  good  ex¬ 
ample  of  this. 

I.arge  heat  storage  capacity,  however,  may  pre.sent 
a  problem  in  adju.sting  to  changing  loads.  Intermittent, 
full-capacity  oi)eration  of  a  panel  heating  system,  with 
pil)es  embedded  in  the  structure,  is  a  ca.se  in  point. 
If  control  is  provided  to  avoid  excessive  panel  temper¬ 
ature,  and  outside  temperature  suddenly  drops,  the 
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except  at  the  cost  of  excessive  cyclinj?  of  oil  burners, 
compressor  unloaders,  or  compressors.  Examples  of 
the.se  include: 

1.  I^ar^er  air  conditionintr  .systems  where  two  or 
more  air  handlinR  units  are  supplied  from  a  sinjrle  heat 
source  or  refrijreration  circuit,  whether  or  not  re¬ 
frigeration  is  supplied  by  one  or  more  compre.ssors ; 

2.  Units  which  provide  steam,  w’arm  or  chilled  water, 
to  air  conditioninpr  unit  coils.  The  mass  of  the  sy.stem 
tends  to  reduce  the  frequency  of  cyclinpr,  but  the  con¬ 
ditions  to  be  maintained  may  require  that  w’ater  tem- 
p«‘rature  held  ver>’  close  to  a  predetermined  point; 

3.  One  or  more  air  handling  units  usinjr  modulatinjr 
damper  control.  Multizone  units  make  the  problem  a 
little  worse ;  and 

4.  .Mr  conditionintr  systems  usintr  all  or  larjre  pro¬ 
portions  of  outside  air,  which  results  in  a  larjre  varia¬ 
tion  in  the  condition  of  air  enterintr  the  coil. 


limitinsr  panel  temperature  may  be  reached  before 
room  temperature  rises  sufficiently  to  actuate  the. 
room  thermostat.  Additional  control  should  be  pro¬ 
vided  to  take  care  of  this.  Atrain,  a  hot  water  heating 
system  with  cast  iron  radiators  has  a  considerable 
heat  storage  effect.  The  stored  heat  is  likely  to  con¬ 
tinue  to  pour  out  into  the  space  although  the  thermo¬ 
stat  has  been  .satisfied  and  the  burner  turned  off.  A 
heat-anticipating  thermostat  used  in  conjunction  with 
on-off  control  is  likely  to  provide  satisfactory  control 
for  such  a  system. 

Intermittent  Controls  for  Cooling 

Cooling  media,  unlike  heating  media,  cannot  be  per¬ 
mitted  to  change  temperature  with  the  .same  degree 
of  freedom  because  it  is  called  upon  to  perform  both 
cooling  and  dehumidification  functions  simultaneously. 
Whether  we  are  talking  about  chilled  water  or  direct 
expansion,  the  nece.ssity  for  maintaining  the  temper¬ 
ature  of  the  medium  within  fairly  narrow  limits  re¬ 
stricts  the  range  of  application  of  on-off  control.  This 
is  so  becau.se,  in  an  attempt  to  hold  media  temperatures 
constant,  equipment  cycles  exce.ssively,  a  situation 
which  tends  to  shorten  equipment  life.  Another  reason 
is  that  refrigerant  temperatures  are  often  close  to  the 
point  where  freezing  of  moisture  on  the  coils  might 
occur  if  the  temperature  were  allowed  to  fall. 

Intermittent,  full-capacity  operation  is  used,  how¬ 
ever,  in  the  cooling  of  small  spaces  where  the  .sensible 
heat  ratio  is  high  and  the  occupant  is  accustomed  to 
accept  less  than  rigid  control  of  his  environment.  The 
ordinary  residence  fits  this  description.  Small  stores 
and  offices  may  have  high  internal  sensible  loads,  com¬ 
pared  to  latent  load.s,  due  to  a  large  amount  of  arti¬ 
ficial  illumination  or  sun  load  from  large  gla.ss  areas; 
in  this  case,  once  the  thermo.stat  is  .sati.sfied,  the  entire 
conditioning  sy.stem  can  be  .shut  dowm  for  a  period, 
air  sensible  temperature  allowed  to  ri.se  during  this 
period,  and  in  the  meantime  exce.ssive  humidities  are 
not  likely  to  build  up.  The  large  sensible  load  might  be 
thought  of  as  reheat.  Other  small  spaces  may  be  de¬ 
liberately  provided  with  reheat  and  thus  lend  them- 
.selves  to  intermittent  control. 

Step  capacity  control  is  a  variation  of  on-off,  or  in¬ 
termittent  full  capacity  control.  In  heating  systems, 
it  might  take  the  form  of  two  or  more  boilers  in 
parallel.  A  multiple-compre.ssor  installation  is  its  coun¬ 
terpart  in  air  conditioning.  During  light-load  condi¬ 
tions  one  or  more  units  are  shut  down,  and  on-off  con¬ 
trol  is  applied  to  the  remainder.  The  more  units,  or 
steps  provided,  the  closer  capacity  can  be  matched  to 
demand  and  the  le.ss  frequent  is  the  cycling. 


Continuous  Operation  at  Variable  Capacity 

An  increasing  number  of  air  conditioning  in.stalla- 
tions,  whether  operating  on  heating  or  cooling  cycles, 
cannot  be  controlled  by  intermittent  full-capacity 
operation  or  by  intermittent  part  capacity  operation 


Steady  Partial-Capacity  Refrigeration 

When  a  refrigeration  machine’s  caiwicity  can  be 
varied  gradually,  as  in  the  ca.se  of  a  centrifugal  com¬ 
pressor.  .steady  partial-capacity  operation  is  easily 
achieved.  The  only  thing  to  check  is  whether  or  not 
compre.s.sor  operation  will  be  stable  at  the  cajMicity 
corresponding  to  minimum  load.  If  not.  a  hot  gas  by¬ 
pass  to  the  evaporator  can  provide  sufficient  artificial 
load  to  give  .stable  operation,  even  though  the  actual 
load  falls  to  zero. 

Rwiprocating  machines,  with  their  relatively  con- 
.stant  suction  and  di.scharge  pre.ssures,  have  limited 
capacity  .steps.  Increasing  the  number  of  compressors 
provides  more  steps,  but  the.se  steps  are  often  not 
clo.se  enough.  When  the  lojid  is  Iwtween  two  steps,  the 
.system  cycles  between  the  two  points  in  order  to  match 
the  load. 

For  example,  .suppo.se  that  capacity  steps  of  25.  50. 
75,  and  100%  are  available  and  the  load  is  actually 
60%  of  full  capacity.  The  compres.sors  can  provide 
this  60%  by  operating  part  of  the  time  at  of 

capacity  and  the  remainder  of  the  time  at  75%  of 
capacity.  If  the  .storage  effect,  or  the  iHTmi.ssible 
variation  in  suction  pre.ssure  is  large  enough,  the 
cycles  may  not  l>c  too  freciuent  for  unloaders.  With 
multiple  compre.s.sor.s  only  to  provide  the  steps,  the 
acceptable  frequency  of  cycling  is  reduce<l,  because  a 
compre.s.sor  mu.st  not  Ik?  started  or  stopjK'd  too  often. 

When  there  are  two  or  more  compres.sors,  each  with 
unloaders,  the  situation  may  ari.se  where  the  numlier 
of  changes  jkt  hour  may  easily  be  handUnl  by  the  un- 
loaders,  yet,  l>ecau.se  operation  is  clo.se  to  a  point  at 
which  a  compres.sor  mu.st  be  stopp<>d  and  .started,  the 
frfKiuency  of  change  is  injurious  to  the  compres.sors.^ 
The  .solution  is  to  so  arrange  the  controls  that  the  load¬ 
ing  and  unloading  .sequence  is  altered  with  the  result 
that  operation  at  any  capacity,  between  full  and  mini¬ 
mum  (one  compre.s.sor  in  operation,  fully  unloaded) 
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On  temperature  rtse 
switches  close  in  sequence 

-  Control  voltage 


Rg.  I.  When  the  system  cells  for  a  capacity  in¬ 
crease,  compressor  No.  I  starts  at  50%<  loads 
100%.  Compressor  No.  2  starts  at  50%i  loads  to 
100%.  Upon  a  call  for  decreasing  capacity,  the 
sequence  is  reversed. 


Evaporator 


Pig.  2.  When  desired,  hot  gas  gives  the  evaporator 
an  artificial  load.  Hot  gas  is  taken  from  main  dis¬ 
charge  of  compressor  and  brought  to  evaporator 
through  a  tee  installed  between  the  discharge  of 
the  expansion  valve  and  the  distributor.  Valves  and 
distributor  must  be  sized  correctly. 


occurs  with  the  cycling  of  unloaders,  but  not  com- 
pres.Hors.  Fig.  1  .shows  one  method.  If  the  load  may  be 
le.ss  than  the  capacity  of  one  unloaded  compre.ssor  and 
it  might  cycle  in  exce.ss  of  aliout  six  starts  p<*r  hour, 
further  means  must  be  taken  to  eliminate  this  un¬ 
stable  condition. 

Handling  Very  Low  Loads 

If  the  Kwid  is  less  than  that  corresjwnding  to  the 
caiKicity  of  one,  unloaded,  compres.sor,  then  the  con¬ 
trols  cannot  prevent  cycling.  There  are,  however,  sev¬ 
eral  methods  for  maintaining  satisfactory  operation  at 
these  very  low  loads: 

1.  A  back  pre.s.sure  regulator  can  maintain  an  ap¬ 
proximately  constant  evajiorator  pre.ssure  while  com¬ 
pressor  suction  pre.ssure  falls,  reducing  compressor 
caiwcity.  This  jx^rmits  ojH'ration  at  about  one-half  to 
one-third  of  comi>ressor  minimum  capacity  at  alwut  40 
deg  F  .suction.  The  back  pre.ssure  regulator  must  be 
siz«*<l  to  i>ass  the  gas  at  the  maximum  rate  with  a  low 
pressure  drop,  in  the  order  of  2  or  3  psi,  and  per¬ 
mitting  the  minimum  flow  at  the  large  pres.sure  drop 
that  will  then  be  requinsl.  It  may  be  nece.s.sary  to 
have  two  or  more  valves  in  parallel. 

2.  A  “balance  loader”  can  effectively  provide  for 
zero  net  cajKicity  by  using  hot  gas  to  provide  artificial 
load  equal  to  minimum  compre.ssor  capacity. 

3.  U.se  of  a  hot  gas  bypa.ss  will  provide  zero  net 
capacity  in  either  of  two  ways: 

(a)  The  gas  is  taken  directly  from  the  main  di.s- 
charge  and  brought  to  the  main  suction  through  a 
constant-pre.s.sure  expansion  valve.  A  liquid  spray, 
controlled  by  a  .sujH'rheat  control  valve,  cools  the  gas  to 
prevent  it  from  overheating  the  compres.sor.  Operation 
of  this  combination  of  valves  must  be  .such  that  the 
•Sprayed  liquid  completely  evajiorate.s  b*?fore  entering 
the  compre.s.sor. 

(b)  Hot  gas  is  Uaken  from  the  main  discharge  of 
the  compre.s.sors  and  brought  to  each  evaporator 


through  a  tee  in.stalled  between  the  discharge  of  the 
.superheat-controlled  expansion  valve  and  the  distribu¬ 
tor.  An  appropriately  sized  constant-pressure  expan¬ 
sion  valve  controls  the  gas  flow.  Normally,  a  separately 
controlled  bypass  would  be  made  to  a  tee  at  the  outlet 
of  each  expansion  valve  in  the  system.  See  Fig.  2. 

F.ach  of  the.se  methods  has  advantages  for  a  par¬ 
ticular  installation.  Sometimes,  when  close  control  of 
evaporator  pre.ssure  is  required,  a  back  pressure  regu¬ 
lator  may  be  u.sed  with  the  hot  gas  bypass.  Control  of 
the  constant-pres.sure  valves  would  then  be  ba.sed  on 
the  suction  pressure  at  the  compres.sors. 

Whatever  method  is  used,  it  mu.st  be  combined  prop¬ 
erly  with  any  compres.sor  capacity  control.  Some  con¬ 
trols  vary  capacity  in  proportion  to  the  changing  suc¬ 
tion  pressure.  Others  make  no  changes  in  capacity  un- 
le-ss  suction  pressure  reaches  the  lower  or  upper  con¬ 
trol  point.  At  the  lower  point,  capacity  is  cut  out  until 
the  pre.ssure  rises  above  that  point.  At  the  upper 
point,  capacity  is  added  until  the  pressure  falls  below 
that  i)oint. 

In  most  ca.ses,  load  changes  are  slow,  so  that  a  well- 
designed  .system  will  operate  at  one  capacity  point  for 
a  considerable  period.  Where  load  changes  are  fre¬ 
quent  and  wide,  facilities  must  be  provided  to  accom¬ 
modate  this  condition  or  the  system  must  be  provided 
with  a  flywheel  effect. 

Conclusion 

The  purpose  of  the  foregoing  discussion  was  to 
make  it  clear  that  systems  can  be  designed  to  operate 
smoothly  and  dependably  at  a  capacity  that  will  match 
the  load,  no  matter  what  the  variation.  This  is  true 
for  all  heating  and  refrigeration  sy.stems.  The  im¬ 
portance  of  designing  for  minimum  as  well  as  maxi¬ 
mum  requirements  has  been  stre.ssed.  In  addition,  the 
type  and  rate  of  variation  between  extremes  should  be 
anticipated,  as  the  allowable  variation  of  conditions 
in  the  maintained  space  limits  the  temperature  fluctua¬ 
tions  at  which  heat  or  refrigeration  is  supplied. 
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Chemical  Conditioners  Called  Matchless 
For  Match  Production 


W.  C.  DELPH  AND  J.  L.  GLIM 

Engineers,  Superior  MatcFi  Co. 


SUPERIOR  Match  Divi.sion.  of  K.V.P.  Southerland 
Corporation,  wa.s  faced  with  a  problem.  It  wanted 
to  increaf^e  its  entire  production  facilitie.s,  hold  its 
competitive  position  in  the  industry,  keep  up  its  repu¬ 
tation  for  quality,  and  at  the  same  time  reduce  the  cost 
of  production.  Space  limitations  at  the  Chicago  area 
plant  brought  about  the  decision  that  modern  manu- 
facturinjr  methods  called  for  the  new  modern  plant  in 
Frankfort.  Ill. 

Matches  are  such  a  low  price  item  that  it  is  vital 
to  manufacture  them  at  a  very  hijrh  rate  of  production 
and  at  a  low  cost.  Therefore,  the  process  must  o|>erate 
continuously  without  production  stoppages  at  any 
time.  The  prcKicrction  of  paper  back  matches  employs 
several  steps,  as  follows: 

Jumbo  rolls  of  paper  are  fed  throujfh  a  die-cuttinj? 
operation  which  forms  the  match  .stems  in  lensrth, 
and  inserts  the.se  match  stems,  or  combs  as  they  are 
called,  into  a  conveyor.  Each  comb  is  first  jriven  a 
parafin  wax  dip,  then  a  carefully  controlled  dip  in 
the  flamable  match  head  composition.  The  combs 
continue  traveling,  after  being  dipped,  into  a  drying 
area  wherein  the  temperature  and  relative  humidity 
are  closely  controlled.  The  texture  and  quality  of  the 
match  heads  are  dependent  upon  these  drying  con¬ 
ditions;  therefore  it  is  necessary  to  hold  them  within 
very  close  limits.  After  drying,  the.se  match  combs 
are  automatically  ejected  from  the  conveyor  and  car¬ 


This  is  the  area  where  final  assembly  of  matches  and 
covers  is  accomplished  on  automatic  machines  in  a  tem¬ 
perature-  and  humidity-controlled  atmosphere. 


ried  to  the  final  a.ssembly  area  by  means  of  another 
conveyor. 

The  covers  for  the  matches  are  manufactured  .sepa¬ 
rately  and  entail  from  one  to  five-color  printing,  re¬ 
quiring  very  clo.se  color  registration.  Paper,  su.scep- 
tible  to  moi.sture,  exjwinds  and  contracts  under  varying 
humidity  conditions,  and  unle.ss  a  careful  control  of 
the  manufacturing  area’s  atmosphere  is  maintained, 
it  is  ver>'  difficult  to  do  quality  printing.  The  match 
covers  are  printtnl  in  multiples.  The  match  striker 
emulsion  is  applied  and  they  are  then  dried  at  an 
accelerated  rate.  The  covers  are  then  cut  or  split  to 
the  respective  match  biKik  sizes. 

The  final  as.sembly  of  the.se  two  comixments  is  ac- 
compli.shed  on  automatic  machines,  at  the  rate  of 
approximately  30,000  match  books  per  hour  for  each 
machine. 

With  careful  control  of  humidity  and  temjK'rature, 
all  of  the.se  op«*rations  can  be  carried  on  far  more 
consistently  without  any  regard  for  the  outside 
weather  conditions,  assuring  the  company  of  a  high- 
rate  of  production  without  stopimges.  Since  the  con¬ 
ditions  ideal  for  the  manufacturing  of  the  matches 
are  also  ideal  for  human  well-lMong,  the  physical  com¬ 
fort  experienced  by  the  p<*rsonnel  of  the.se  areas  has 
also  been  found  to  be  an  important  factor  in  high 
productivity. 

The  riHiuirements  of  mechanical  refrigeration  for 


One  of  the  Hygrol  air  conditioners  is  seen  at  the  rear  of 
this  trimming  operation. 


88 


DECEMIER,  19&0.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


Applications  and  Installations 


Heart  of  the  match  production  is  the  drying  area  where 
chemical  dehumidification  is  again  employed. 

c'onditionintr  the  printing  and  a.H.sembly  rooms,  if  it 
were  used  here,  would  be  approximately  .‘100  tons.  In 
view  of  this,  it  was  decides!  to  use  the  principle  of 
chemical  dehumidification,  as  employed  by  the  Niagara 
Hlower  (ompany’s  Hy^rol  .system;  that  is,  the  use 
of  a  liquid  desiccant  which  removes  moisture  from 
the  air  by  absorption.  SuiM*rior’s  previous  experience 
with  other  dehumidihcation  .systems  found  corrosion 
to  cau.se  a  jrreat  maintenance  problem  in  this  appli¬ 
cation.  The  Niagara  system  employs  a  stable  orKanic 
liquid,  non-corrosive  in  character  and  not  easily  con¬ 
taminated.  The  u.se  of  this  .system  in  this  area  not 
only  .saviHl  the  manuf.'icturer  approximately  53%  of 
the  initial  co.st  of  a  refri^oration  system,  but  also  the 
cost  of  approximately  200  hp  while  oiM*ratinjr  during 
the  hottest  summer  month.s,  and  even  more  during  the 
renuiinder  of  the  year.  The  cost  of  electricity  for  this 
purpose  in  this  area  is  approximately  $S0  per  horse- 
jower. 

The  printinjf  and  a.s.sembly  areas  occupy  762,000 
cu  ft,  and  are  conditioned  by  three  Hyjrrol  units,  each 
unit  handling  20,000  cfm  of  air  and  each  unit  equipped 
with  a  spray  cooling  coil,  usinff  water  as  a  refrigerant. 
The  conditioners  are  also  equip|M>d  with  a  20-ton  after¬ 
cooling  coil,  using  K-12  as  the  refrigerant  for  the 
purpose  of  handling  peak  dry  bulb  tem|)«*ratures. 
Niagara  evaiH>rative  conden.sers  are  u.sed  in  conjunc¬ 
tion  with  K-12  compres.sors  to  produce  maximum  water 
savings.  The  conditioning  units  offer  a  means  of  con¬ 
trolling  the  dew  jKiint  as  well  as  the  dry  bulb  tem- 
|)erature  in  the  conditioning  areas  independently.  In 
the  wintertime  by  using  preheat  coils  for  fresh  air 
as  well  as  reheat  coils,  all  incori»orated  in  the  same 
conditioners,  the  system  adds  heat  and  humidity  dur¬ 
ing  the  cold  weather  .s<*a.son  with  the  .same  precise 
control  as  it  cimiIs  and  removes  humidity  during  hot 
weather. 

Heart  of  the  match  production  is  the  drying  nwm. 
Here  the  matches  travel  on  a  continuous  Indt.  200  ft 
long,  drying  after  they  have  been  dippt'd  in  the  match 
comjx)sition.  In  this  area,  approximately  387  lb  of 
moisture  is  removed  from  this  room  each  hour.  To 


handle  this  task,  chemical  dehumidification  was  again 
applied.  The  conditioning  unit  handles  13,000  cfm  and 
is  u.sed  in  conjunction  wdth  a  75-ton  F-12  compressor 
and  an  evaporative  condenser,  again  being  used  in 
line  with  water  con.servation.  The  compressor  employs 
four  steps  of  unloading  to  allow  this  system  to  operate 
automatically  at  the  minimum  horsepower  required 
for  the  job.  This  .system  saves  30  hp  over  the  require¬ 
ments  of  a  strictly  mechanical  refrigeration  system. 
However,  in  this  application  the  u.se  of  mechanical 
refrigeration  would  be  difficult  becau.se  of  frosting 
of  the  coils,  which  would  occur  at  the  low  dew  points 
required. 

The  warehou.se  area  is  the  location  of  all  of  the  F-12 
compressors  and  their  evaporative  condensers.  The 
evaporative  conden.sers  are  used  to  ventilate  this  area 
in  the  summertime,  while  in  winter  they  help  supple¬ 
ment  the  Niagara  .space  heaters  in  the  area,  adding 
both  hejit  and  humidity  as  required.  Two  concentra¬ 
tors,  also  located  in  this  area,  are  used  to  remove 
moisture  from  the  two  .separate  Hygrol  systems,  one 
unit  removing  610  lb  per  hour  of  moisture  from  the 
three  conditioning  units  in  the  printing  and  assembly 
room.  The  second  concentrator  removes  387  lb  per 
hour  of  moisture  from  the  .system  handling  the  match 
drying  room.  The  concentrators  are  hooked  up  so 
that  they  are  completely  interchangeable  in  emer¬ 
gencies,  and  are  also  u.sed  to  help  exhaust  and  ventilate 
the  warehouse  area  in  the  summertime. 

In  keeping  with  the  necessity  of  a  “minimum  main¬ 
tenance  plant”  and  a  policy  of  water  conservation, 
SujH'rior  u.ses  a  Niagara  .^ero  heat  exchanger  to  fur¬ 
nish  1500  gpm  of  evaporatively-cooled  water  for  the 
Hygrol  conditioners  and  other  units  in  the  plant  re¬ 
quiring  water  cooling.  This  unit  keeps  all  of  the 
process  cooling  water  in  a  completely  closed  system, 
thus  permitting  the  use  of  treated  water  and  elimi¬ 
nating  time  and  labor  consuming  shut-dowms  for  coil 
cleaning.  The  heat  exchanger  operates  both  winter 
and  summer,  furnishing  temperature-controlled  water 
to  the  plant  without  danger  of  freeze-up.  For  the 
greater  part  of  the  year,  this  unit  can  also  furnish 
cooling  for  the  Hygrol  units  in  the  printing  and 
a.s.sembling  areas,  thus  nece.ssitating  mechanical  re- 


Niagara  Aero  heat  exchanger  furnishes  1500  gpm  of 
evaporatively-ccoled  water. 
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Applications  and  Installations 


frigeration  in  the  after-cooling  coils  of  these  units 
only  on  extremely  warm  days  to  bring  down  the  dry 
bulb  temperature  in  the  area.  This  results  in  a  fur¬ 
ther  savings  of  compressor  horsepower. 

The  primary  aim  of  Superior,  high  production  with 
minimum  maintenance  and  down  time,  is  achieved 
with  pneumatic  operation  of  automatic  production 
lines.  The  problem  of  supplying  a  high  quality  of 
compressed  air  was  an.swered  by  employing  a  150-hp 
Joy  compre.ssor  in  conjunction  with  a  Niagara  Aero 
after-cooler.  This  has  two  separate  cooling  coil  sys¬ 
tems  to  cool  the  water  required  for  the  inter-cooler 
and  jackets  of  the  air  compressor.  It  also  after-cools 
the  compressed  air  to  the  lowest  ixjssible  temperature 
obtainable  from  a  system  without  mechanical  refrig¬ 
eration.  As  all  of  the  air  lines  are  located  within  an 
air  conditioned  plant,  it  is  imperative  to  use  the  most 
effective  means  of  after-cooling  to  keep  condensation 


from  occurring  in  the  compressed  air  lines.  The  prin¬ 
ciple  of  evaporative  cooling  with  wet-bulb  control 
keeps  the  compres.sed  air  always  below  the  ambient 
atmospheric  temjierature.  It  was  the  only  system 
available  to  perform  this  without  refrigeration. 

Since  Superior  has  designed  its  manufacturing  area 
for  conditions  more  comfortable  than  most  business 
offices,  it  follows  that  the  company  would  imiwse  strict 
.standards  on  its  new  office  conditioning.  Here  al.so 
is  applied  the  principle  of  chemical  dehumidification. 
The  office  area  is  conditioned  by  a  Hygrol  conditioner 
handling  13,000  cfm  of  air.  The  unit  cools  and  de- 
humidifies,  as  well  as  humidifies,  allowing  control  of 
the  dry  bulb,  dew  point  and  optimum  working  condi¬ 
tions  .separately.  The  u.se  of  this  system  again  allows 
the  manufacturer  to  .save  approximately  30  hp  which 
mechanical  refrigeration  would  have  u.sed  in  addition 
for  this  .same  application. 


Department  Store's  Marquees  Offer  Cold  Weather  Comfort 


A  “warm  reception”  is  promised  customers  of  Saks 
Fifth  Avenue,  one  of  New  York’s  leading  department 
stores,  during  the  chilly  months  of  the  year.  The 
welcome  luxury'  of  summer  sunshine  will  be  provided 
by  a  unique  heating-lighting  system  installed  under 
the  marquees  at  the  store’s  Forty-ninth  Street  and 
Fiftieth  Street  entrances.  The  system  went  into 
operation  with  the  arrival  of  fall’s  first  chilly  weather. 

In  addition  to  giving  warmth  and  light,  the  .system 
will  benefit  patrons  by  ket'ping  sidewalks  dry,  elimi¬ 


nating  the  accumulation  of  snow  and  ice.  and  evaporat¬ 
ing  puddles  of  water.  In  .so  doing  it  will  improve  pe¬ 
destrian  safety  and  create  a  cleaner,  more  inviting 
entrance  area.  Featuring  General  Electric’s  tubular 
quartz  infrared  lamps,  which  heat  with  radiant  energy, 
the  installation  is  the  first  in  the  nation  for  depart¬ 
ment  store  marquees. 

Radiant  heat  striking  pode.strians  at  a  distance  of 


five  feet  above  the  sidt'walk  amounts  to  alout  90  watts 
IM*r  .square  foot,  or  the  wjui valent  of  the  heat  provided 
by  sunlight  on  a  warm  .summer  day.  Eight  pnxluced  by 
the  Limits  amounts  to  750  footcandh*s  at  the  .same 
height,  or  about  two  times  the  amount  prevailing  in 
the  best-lighted  business  office.  The  sidewalk  under 
the  marquees  is  Indievetl  to  be  the  best  light**d  any¬ 
where. 

Twenty-four  1000-watt  GF]  lamps  are  us«*d  under 
the  roof  of  <*ach  marquee,  15  fe<*t  alnive  the  sid«*w.'ilk. 
Each  lamp  is  13  inches  long,  and  only  thn*e-i*ighths  of 
an  inch  in  diameter.  The  lamps  are  quite  .safe  in  that 
(|uartz  tubing  will  not  break  if  tunosl  on  when  coat.«*d 
with  water  or  even  ice.  The  water  and  ice  will  simply 
evapxirate. 

■  The  lamps  art*  hou.seil  in  efficient,  two-lamp  reflector 
fixtun*s  d<*signe<l  for  the  Saks  project  by  Euminator, 
Inc.,  of  Chicago.  The  uniUs  are  louvensl,  and  control 
the  light  and  radiant  energy  accurately,  h’orty-five- 
degrei*  shielding  provides  visual  comfort. 

The  “comfort”  heating  of  p<«ople  in  out-of-dcKirs  and 
other  exi¥>s«Hl  locations  is  a  new  and  growing  u.s«*  for 
the.se  niggl'd  and  versatile  .sources  of  hint  and  light. 
Typical  installations  find  them  mountid  over  store 
show  windows,  over  sisrtators  at  a  race  track  grand¬ 
stand.  over  hotel  entrances,  near  work  stations  in  un¬ 
heated  factories,  and  at  railroad  waiting  platforms. 

Reciiu.se  they  are  .so  comi«ict,  having  one-200th  the 
volume  of  conventional  heat  lami>s  of  the  same  wattage, 
they  can  produce  intense  radiant  heat  when  placiil  side 
by  side,  or  in  layers.  In  this  manner  they  are  employid 
in  the  nation’s  sjiace  and  defense  programs  to  simulate 
the  heating  effects  encountered  in  the  flight  of  s|»ace 
vehicles,  balli.stic  mi.ssiles,  and  suis*r.sonic  aircraft. 

The  efficient  heat  lam{>s  are  employinl  in  great  num- 
l>ers  for  drj'ing  and  baking  jobs  in  industry.  They  al.so 
are  u.sed  for  the  thawing  of  railroad  coal  ;ind  on*  cars, 
allowing  them  to  be  dumixil  in  fns-zing  weather. 
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Wall  Mounted  Urinal  Installations 


WITH  empha.si.s  on  a  hiRh  decree  of  sanitary 
cleanliness  in  the  rest  room,  there  is  a  current 
trend  to  install  fixtures  mounted  on  the  wall  above  the 
floor.  Wall  mounUsl  urinals  can  be  placed  in  this 
(•atejfor>’.  When  fixtures  are  set  above  the  flfKir,  clean 
iriK  the  floor  is  made  easier. 

Types  of  Urinals 

.MthouKh  there  are  a  number  of  typ«'s  and  styles 
of  urinals  from  which  to  .select,  the  basic  types  may  be 
classified  as  illustrated  in  Fij?.  1;  intejfral  flush  urinal, 
flushinjr  rim  urinal,  and  women’s  urinal. 

The  name  "intej^ral  flush  urinal”  has  lieen  devi.sed 
for  this  article  to  define  the  unit  .shown  in  Fi»f.  1.  The 
name  has  txen  tiorrowed  from  the  integral  flush 
spreader  device  that  is  incoriiorated  in  the  urinal. 
Water  may  be  supplied  by  an  elevated  flush  tank,  an 
exiKx'MKl  flush  valve  or  a  concealed  flu.sh  valve  and  this 
applies  to  all  thrw  types  mentioned.  The  urinal  can  be 
supjKirted  on  one  of  .several  different  devices  that  are 
available  for  the  pur|K).se. 

The  flushing  rim  urinal  obtains  it,s  name  from  the 
manner  in  which  the  flushinjf  action  take.s  place  in  the 
fixture. 

The  women’s  urinal,  as  its  name  implies,  is  intended 
primarily  for  u.se  by  women.  This  type  has  become  in¬ 
creasingly  |iopular  in  recent  years. 

Althouirh,  elevated  flush  tanks  are  mentioned  as  a 
means  of  water  supply,  only  the  exposed  and  concealed 
flush  valves  will  lx*  considered  and  di.scu.s.sed  in  this 
article. 

Integral  Flush  Urinals 

Kijrure  2  shows  a  typical  installation  of  this  urinal 


INTEGRAL  FLUSHING  RIM 

FLUSH  URINAL  ‘  URINAL 


WOMEN'S 

URINAL 


Fig.  I.  Three  basic  types  of  wall  mounted  urinals. 


2"  X  6”  studding 


Fig.  2.  Typical  installation  of  an  integral  flush  urinal  with 
the  roughing  contained  in  a  space  of  minimum  dimensions. 

using  minimum  dimensions.  The  construction  consists 
of  2  X  6-inch  studding  faced  by  sheetrock  and  tile  on 
one  wall  and  sheetrock  on  the  other  wall.  The  waste 
outlet  connection  from  the  urinal  in  generally  2  inches. 
The  .soil  stack  to  which  the  waste  is  connected  may  be 
2,  3  or  4  inches  as  required  by  the  local  code.  Cast 
iron  hub  and  spigot  pipe  is  used  in  all  the  illustrations 
(except  Fig.  8)  to  indicate  maximum  physical  dimen¬ 
sions  for  the  piping.  Galvanized  steel,  galvanized 
wrought  iron  or  copper  piping  may  be  employed  with 
equal  success.  The  ciist  iron  pijie  is  for  example  only. 

The  urinal  is  .showm  as  being  supported  on  a  steel 
plate  which  is,  in  turn,  .secured  to  the  studding.  Other 
types  of  devices  are  al.so  available  for  the  support  of 
the  urinal. 

Figure  2  shows  the  urinal  installed  as  a  .single  fix¬ 
ture  in  the  room.  If  other  fixtures  as  water  closets  and 
lavatories  are  installed  on  the  .same  wall,  the  urinal 
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2"  x6"  studding 


Rg.  3.  Typical  installation  of  a  flushing  rim  urinal.  Rough¬ 
ing  is  contained  in  a  minimum  pipe  space. 


Battery  of  Integral  Rush  Urinals 

When  the  integral  Hush  tyja*  urinal  is  contaiiuHl  in 
a  biittery  installation,  the  roughing  would  he  similar 
to  that  shown  in  Detail  .4  of  Fig.  5. 

The  waste  from  the  urinal  connects  with  a  horizon¬ 
tal  waste  line  which  connects  with  the  vertical  soil 
stack.  It  is  the  arrangement  of  the  vertical  .soil  stack, 
vent  stack  and  cold  water  ri.ser  that  generally  pre- 
.scrihes  the  amount  of  pip«*  si>ace  that  mu.st  be  allotted. 
In  this  case,  the  pipe  sjiace  is  12  inches,  which  may  be 
further  rt*duced  to  10  inches,  with  a  sp<*cial  arrange¬ 
ment  of  the  vertical  lines.  The  floor  in  the  pipe  .space 
has  been  deleted  from  the  drawing  to  clarify  the  illus¬ 
tration  of  the  vertical  lines. 

The  urinal  is  supported  on  a  carrier  a.s.sembly  con¬ 
sisting  of  feet,  upright  piping  and  a  plate  attached  to 
the  uprights,  as  .shown.  Threaded  rods  extend  from 
the  plate  to  engage  and  .secure  the  urinal  in  place. 

Detail  B  shows  how  the  roughing  would  be  arrange<l 
when  an  access  corridor  is  contemplated.  The  24-inch 
pijH*  space  offers  .sufficient  room  for  the  maintenance 
man  to  iH*rform  his  duties. 

Battery  of  Rushing  Rim  Urinals 

Roughing  for  the  flushing  rim  urinal  is  shown  in 
Fig.  6.  The  2  or  3-inch  urinal  connwtion  shown  in 
Detail  .4,  ties  in  with  the  horizontal  waste  line  which 
connects  with  the  vertical  soil  stack.  Here  again,  the 
pipe  .space  is  12  inches,  with  a  jiossible  rtsluction  to 
10  inches  only  when  a  siM*ciaI  arrangement  of  vertical 


roughing  would  then  be  component  with  the  roughing 
for  the  other  fixtures. 

Rushing  Rim  Urinal 

Figure  3  shows  the  flushing  rim  urinal  mounted  on 
the  same  type  of  .stud  construction  described  in  F'ig. 
2.  The  urinal  is  supported  on  two  steel  carrier  plates 
which  are  secured  to  the  stud  construction.  Threaded 
rods,  attached  to  the  steel  plates,  extend  out  and  en¬ 
gage  the  urinal  for  .support.  Other  types  of  supporting 
devices  are  available. 

The  urinal  wa.ste  outlet  is  2  inches,  although  a  3- 
inch  outlet  may  be  .specified.  The  .soil  .stack  may  be  2. 
3  or  4  inches  as  required  by  the  urinal  outlet  connec¬ 
tion  or  the  local  code.  Here  again,  the  urinal  has  been 
shown  as  a  single  in.stallation.  When  other  fixtures  are 
installed  on  the  same  wall,  the  urinal  roughing  will  be 
installed  component  with  the  roughing  of  the  other 
fixtures. 

Women's  Urinal 

Figure  4  .shows  how  a  women’s  urinal  may  be  in¬ 
stalled  using  minimum  proportions.  The  construction 
is  .similar  to  that  of  Fig.  2.  The  urinal  wa.ste  outlet 
and  stack  are  4  inches.  The  urinal  is  supported  on  a 
cast  iron  or  steel  bracket  which  in  turn  is  attached  to 
a  foot  that  is  rigidly  .set  in  the  floor  con.struction. 
Threaded  rods  extend  out  from  the  plate  to  engage 
and  anchor  the  urinal.  If  other  fixtures  are  installed 
on  the  same  wall,  the  urinal  roughing  will  become  a 
pjart  of  the  roughing  for  the  other  fixtures. 


2"  *  6”  studding 


Rg.  4.  Installation  and  roughing  for  a  women's  urinal. 
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Fig.  5.  Two  installations  for  in¬ 
tegral  flush  type  urinals. 


I>ipinK  i.s  utilized.  The  floor 
slab  in  the  piin*  .sjiace  ha.s 
been  deleted  from  the  draw¬ 
ing  to  clarify  the  arrange¬ 
ment  of  the  nece.Hsary  verti¬ 
cal  pipintf. 

The  urinal  is  supporteil  on 
a  heavy  ca.st  iron  carrier  a.s- 
.Hembly  which  is  held  upright 
by  a  foot  emlx.*dded  in  the 
floor  construction.  Threaded 
rod.s  extend  out  from  the  a.s- 
.si*mbly  to  enjraKe  and  .sit-ure 
the  urinal. 

Detail  H  .show.s  the  tyi)ical 
arrantremerd  that  may  be 
employed  when  an  acces.s 
corridor  is  usisl.  The  pipe* 
sp.u'e  is  24  inches  wide  to 
offer  fretslom  of  movement 
for  the  maintenance  man. 


12"  pipe  space 
10"  minimum 

Soil  stack 
Vent  stack 
Cold  water  riser 
Exposed  flush  valve 
Carrier  bracket 


Integral  flush 
urinal 


Carrier  upright 
Foot  support 
Finished  floor 


Horizontal 
cold  water  branch 

Concealed 
flush  valve 
Horizontal 
vent  branch 


p—  Integral  flush 
urinal 


—Carrier  upright 
Foot  support 

Finished  floor 


Vertical  roughing 
is  not  shown 


DETAIL  A 

Minimum  roughing  requirements 
for  a  battery  installation 


DETAIL  B 

Access  corridor  installation 


‘8«Hery  of  Women's  Urinals 

Figure  7  suggests  the  tyjK*  arrangement  that  might 
lx*  followtsl  in  the  roughing  for  a  women’s  urinal. 

Detail  .4  of  this  figure  shows  the  carrier  fitting 
combination  that  is  u.sed  to  .support  the  women’s  uri- 
ruil.  This  combination  is  compri.sed  of  an  adjustable 
fitting,  an  upright  support  plate  which  is  rigidly  at¬ 
tached  to  a  foot  that  is  emlxtlded  in  the  concrete  slab. 
Threaded  nxls  extend  out  from  the  carrier  face  plate 


12"  pipe  space 
10"  minimum 
Soil  stack 
Vent  stack 
—  Cold  water  riser 


Exposed  flush  valve 
Carrier  support 


Flushing  rim 
.  urinal 


Carrier  foot 
Finished  floor 


DETAIL  A 

Minimum  roughing  requirements 
for  a  battery  installation 


2'  •  0" 


I- 

^  access  space 


to  engage  the  urinal  and  secure  it  in  place. 

The  standard  pipe  space  is  12  inches.  Cast  iron  hub 
and  spigot  piping  has  been  used  to  indicate  the  maxi¬ 
mum  in  physical  piping  dimensions. 

Detail  B  .show.s  that  particular  arrangement  of 
roughing  that  may  be  followed  when  an  access  corridor 
of  24  inches  is  considered.  Here  a  concealed  flush 
valve  is  used.  Access  corridors  should  be  well  lighted 
and  ventilated  to  .ser\'e  a  u.seful  function.  An  access 
corridor  permits  adjust¬ 
ments  to  be  made  to  the  flu.sh 
valves  without  disturbing 
the  occupants  of  the  rest 
room. 


Vertical  roughing 
is  not  shown 


Horizontal  vent  branch 
^Concealed  flush  valve 

Horizontal 
■^cold  water  branch 
Flushing  rjm 
urinal 


Carrier  support 
-  Finished  floor 

*  . .  ilil.  I  Hi  1 1; 


DETAIL  B 

Access  corridor  installation 


Back  to  Back  Urinal 
Installations 

Back  to  back  urinal  instal- 
lation.s  were  not  considered 
in  this  article  since  it  is  a 
rare  occasion  that  urinals 
are  generally  placed  in  such 
a  manner.  It  might  only  oc¬ 
cur  in  a  building  strictly  de¬ 
voted  to  occupancy  by  men. 
Should  this  condition  pre¬ 
vail,  then  the  minimum  pipe 
space  for  the  roughing  would 
range  from  15  to  18  inches 
dependent  upon  the  urinal 
u.sed  and  the  particular  ar¬ 
rangement  of  the  roughing. 


Rg.  6.  Two  installations  for 
flushing  rim  type  urinals. 
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- 12"  pipe  space 
10"  mimmum 
Soil  stack 

I  — Vent  stack 


Cold  water  riser 


Exposed  flush  valve 
Women's  urinal 


Finished  floo' 


DETAIL  A 

Minimum  roughing  requirements 
for  a  battery  installation 


2'  -  O"  Vertical  roughing 

^:;"access  space*^^  is  not  shown 
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DETAIL  B 

Access  corridor  installation 


Fig.  7.  Two  initallaHons  for 
women's  type  urinals. 


Installation  of  Roughing 

The  specific  methods  of  rou^hiriK  that  may  be  used 
with  the  different  urinals  covered  in  this  article  are 
shown  in  Fig.  8. 

Arrangement  1  .shows  the  typical  installation  of 
the  roughing  for  the  integral  flu.sh  type  urinal  and  the 
fiu.shing  rim  urinal.  Threaded  pipe  and  fittings  have 
been  indicated  in  this  ca.se  to  show  a  variation  over 
the  hub  and  spigot  cast  iron  piping  used  for  example 
throughout  this  article.  The  waste  piping  has  been 
placed  at  a  45  deg  angle.  Each  waste  connection  is 
individually  vented.  Cast  iron  hub  and  spigot  piping 
has  been  illustrated  for  the  vertical  piping.  The  en¬ 
gineer  can  u.se  any  particular  arrangement  of  rough¬ 
ing  which  he  may  favor,  there  certainly  are  seweral 
different  ways  in  which  this  part  of  the  installation 
can  be  accomplished. 

Arrangement  2  shows  the  typical  roughing  arrange¬ 
ment  that  might  be  employeni  for  the  women’s  urinal. 
Here  the  clo.set  carrier  combination  has  been  used  for 
the  support  of  the  urinals  as  well  as  to  receive  the  dis¬ 
charge  from  the  urinals.  The  combination  fittings  are 
adju.stable  in  that  they  compensate  for  the  pitch  in  the 
horizontal  wa.ste  piping.  The  .slot  shown  in  the  face 
of  the  fitting  offers  the  range  of  adjustment  needed 
for  the  pitch  in  the  line. 

The  combination  fittings  shown  are  of  the  caulked 
t>'pe  although  threaded  type  fittings  are  also  available 
for  the  function.  The  foot  and  face  plate  have  been 
deleted  from  the  detail  for  clarity  in  showing  the  fit¬ 
ting  itself.  The  face  plate  will  contain  the  threaded 
rods  w’hich  extend  out  to  engage  the  urinal. 

The  vent  header  is  of  threaded  piping  and  the  verti¬ 
cal  vents  are  caulked  into  the  combination  fitting.  The 
vertical  piping  is  of  the  cast  iron  hub  and  spigot  type. 
As  mentitmed  earlier  in  this  article,  piping  materials 
of  galvanized  steel,  galvanized  wrought  iron  or  copper 


may  be  u.sed  with  (Hiual  succe.ss  as  ilesired  by  the 
engiiKMT.  .Another  arrangement  of  roughing  other 
than  that  shown  in  Arrangement  2  may  be  u.sed,  an 
favortnl  by  the  engineer. 

The  in.stallation  of  the  urinal  and  its  comixment 
roughing  should  always  Im*  accomplished  in  a  manner 
that  conforms  with  the  local  code  re<iuirements  of  the 
area  in  which  the  building  is  to  be  enacted. 
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ARRANGEMENT 

1  u 

Roughing  for  the  battery  of 
urinals  shown  in  Fig  5  and  6 


Cold  water  riser 


Pig.  8.  Two  arrangements  of  roughing  for  wall  mounted 
urinals. 
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Consulting  Engineers  Council 
Considers  Recommendations  for 


Improved  Engineering  Practice 


TJHOBLKMS  of  imixM-tance  to  the  consultinK  engi- 
neer  in  the  conduct  of  his  business  were  discussed 
at  the  Si‘mi-unnual  m«?tinjr  of  the  Consulting  F'njrineers 
Council  held  at  the  Penn-Sheraton  Hotel,  Pittsburgh. 
Pa.,  No\’emlK‘r  8-12. 

Considerable  di.scus.sion  was  devoted  to  the  Model 
Engineering  Registration  I..aw  adopted  by  the  National 
Council  of  State  Boards  of  Engineering  Examiners  at 
a  meeting  held  in  Portland,  Ore.,  Augu.st  19,  1900.  In 
I>artieular,  .s»*ction  221)  of  this  law  was  the  target  of 
most  of  the  di.scus.sors.  A  review  of  action  Uiken  by 
.some  engin»*ering  groups  .shows  that  CEC,  the  Ameri¬ 
can  Society  of  (*ivil  Engineers  and  the  American 
Institute  of  Consulting  h^ngineers  have  taken  specific 
ol)j('ction  to  this  .st*ction  for  it  ciinnot  apply  to  firms  of 
ron.Hulting  engim^t-rs  without  p<*rmitting  conflict  of 
interests  and  the  jKissibility  that  it  may  encourage 
violation  of  n*cogniz«*<l  codes  of  ethics.  Other  objec¬ 
tions  to  this  .section  w»‘re  report<*d. 

Another  version  of  this  .s<>ction  was  propos«*<l  by 
ASHKAE  to  enable  manufacturers  to  provide  limited 
engirus'ring  .services. 

In  a  communication  dated  August,  1960,  the  Profes¬ 
sional  EngirnsTS  of  Oregon,  a  ch.apter  of  NSPE, 
jK)int<Hl  out  .some  inconsistencit^s  and  the  iumhI  for 
clarification  of  some  s«*ctions. 

Several  questions  were  raised:  Should  an  organiza¬ 
tion  such  as  a  consiration  have  its  practice  regisU‘red? 
Should  a  conK>ration  offer  its  .services  to  the  public? 
In  an  engine»‘ring  firm,  should  the  majority  of  the 
officers  b«*  regi.stennl  professional  engint*ers  in  the  state 
where  the  firm  is  incoriw)ntte<l  or  should  they  l)e  regis- 
teretl  in  the  state  where  the  work  is  to  be  done? 

It  was  rej>ort«‘d  that  .1.  K.  M.  Pryke  of  Slocum  and 
Fuller  and  a  memlM*r  of  the  American  Institute  of 
Consulting  FIngineers  had  develoinsi  a  .substitute  for 
the  very  much  discu.s.sed  Section  22D. 

The  council  ai>proved  a  motion  to  notify  various 
Boards  of  Regi.stration,  of  the  inability  of  CEC  to 


Officers  of  the  Consulting  Engineers  Council  are,  left  to 
right,  Larry  N.  Spiller,  executive  secretary;  George  J. 
Toman,  secretary;  Harold  P.  King,  first  vice  president; 


accept  the  model  engineering  registration  law. 

Professional  Qualifications 

The  American  Institute  of  Architects  and  CEC  are 
both  concerned  over  the  selection  of  architects  or  engi¬ 
neers  on  a  price  basis,  since  this  is  not  considered  in 
the  best  interest  of  the  public  or  the  professions.  Both 
groups,  therefore,  prepared  a  resolution  that  the  selec¬ 
tion  of  engineers  or  architects  should  always  be  on  the 
basis  of  professional  qualifications  and  availability,  and 
that  the.se  policies  .shall  apply  at  all  times  in  relation¬ 
ships  between  members  of  these  tw’o  profe.ssions. 

At  this  meeting  of  CEC,  this  joint  resolution  was 
ai)proved. 

Another  resolution  that  was  approved  was  one  deal¬ 
ing  with  the  separation  of  consulting  engineering  and 
contracting  on  publicly  financed  work.  CEC  went  on 
record  as  di.sapproving  the  practice  of  permitting  a 
consulting  engineer  on  publicly  financed  woric  to  have 
any  financial  interest,  whether  or  not  known  to  his 
client,  in  any  contracting  firm  that  may  bid  on  w’ork 
for  which  he  is  employed. 

Fees 

The  Fee  Schedule  Committee  presented  a  report  on 
its  work.  It  is  trying  to  as.semble  all  known,  available 
fee  .schedules  related  to  any  branch  of  engineering,  for 
sendees  to  all  cla.sses  of  client.s.  Its  objective  is  to  tabu¬ 
late  ftH?  schedules  and  related  responsibilities  stipulated 
in  the  fee  schedule.  The  committee  has  received  fee 
schcnlules  from  36  organizations. 

Catalog  and  Data  Index 

An  interim  report  was  pre.sented  by  a  committee 
concerned  with  a  .system  for  a  catalog  and  data  index. 
The  ultimate  goal  of  this  work  is  to  provide  for  the 
indexing  of  all  advertising,  catalog  and  technical  data, 
using  a  special  code  reference  number  to  facilitate 
filing.  Since  this  requires  the  expenditure  of  consider- 
(Conduded  on  page  131) 


Hueston  M.  Smith,  president;  Fred  Steele,  second  vice 
president;  Lester  L.  Bosch,  treasurer;  Ralph  M.  Westcott, 
immediate  past  president. 
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Heotieq  Schools  Electrically 

Heating  schools  electrically  is  the 
subject  of  4-page  Bulletin  FOblOl-1, 
available  from  BMwin  L.  Wiegand  Co., 
Pittsburgh,  Pa.  Bulletin  explores 
advantages  of  electric  heating,  de¬ 
scribes  various  in.stallations,  and 
breaks-down  initial  and  operating 
costs  for  one  high  school. 

Circle  Itein  1  on  Inquiry  Card 

Copper  Pipe  ood  Tube 

sixty-page  engineering  manual  on 
cop|>er  pii)e  and  tube  products  for 
plumbing,  air  conditioning  and  heat¬ 
ing  is  available  from  Anaconda  Amer¬ 
ican  Brass  Co.,  Waterbury,  Conn. 
Publication  B-1  includes  tables  of 
water  flow  and  friction  loss,  heat  loss 
factors,  dimensional  data,  etc. 

Circle  Item  2  on  Inquiry  Card 


Motor  CoRtrol  Ceeters 

Bulletin  GED-4152,  available  from 
General  Electric  Co.,  Schenectady, 
N.  Y.,  is  described  as  giving  “latest 
significant  achievements  in  the  art  of 
motor  control  centers”.  The  4-page 
bulletin  discu.s.ses  the  forty-plus  fea¬ 
tures  of  G.E.’s  advanctsl-design  con¬ 
trol  center. 

Circle  ItoRi  3  on  Inquiry  Card 


Air  Diffotort 

Connor  Enginei'ring  Corp.,  Dan¬ 
bury,  Conn.,  offers  4-page  Bulletin 
31-F  which  illustrates  and  de.scrilie8 
reprewntative  models  in  the  Kno- 
Draft  lines  of  linear,  rectangular  and 
circular  air  diffusers;  grilles  and 
registers;  high  velocity  equipment; 
and  Dorex  air  purification  apparatus. 

Circle  Itoin  7  on  Inquiry  Card 


Volvo  Lobricoot  ftoa 

A  lightweight,  portable,  air-o|M'r- 
ate<l  lubricating  gun  for  large-scale 
valve  lubrication  is  descril»ed  in  a  6- 
pag»-  bulletin  by  Meter  and  Valve 
Div.,  Rockwell  Manufacturing  Co., 
Pitt.sburgh,  Pa.  Op«-rating  instruc- 
tion.H  and  maintenance  recommenda¬ 
tions  an*  includeii. 

Circle  ItoM  t  on  Inquiry  Card 


Power  Roof  VeaBlafert 

Eight  pag»‘  Bulletin  2701,  publi.sherl 
by  Ilg  Electric  Ventilating  Co.,  Chi¬ 
cago,  III.,  d«*scrilM*s  Type  I.-CRF  cen¬ 
trifugal  jiower  niof  ventilators  for  ex¬ 
haust  applic.'itions  at  static  pressures 
up  to  2  inches.  Includi*!!  are  capacity 
ratings,  noi.si*  level  cla.ssifications,  mo¬ 
tor  seb*ction  data. 

Circle  IfeM  V  on  Inquiry  Card 


Air  CooditiMiia^  Eqalpineiri 

.4ir  conditioning  equipment  for  the 
“big”  jobs  is  descril)^  in  8-page 
Bulletin  LL-349-10  by  Airtemp  Div., 
Chrj’.sler  Corp.,  Dayton.  Ohio.  Its  1961 
commercial  ai.d  industrial  line  in¬ 
cludes  packaged  liquid  chillers,  pack¬ 
aged  central  station  conditioners,  and 
fan-coil  units. 

Circle  Itaoi  4  on  Inquiry  Card 


Electreinaqaaric  Drives 

MagnaF^low  electmmagnetic  drives, 
for  conveyors,  fans  and  pump.s,  and 
anywhere  the  n»*e«l  for  sjms-<1  control 
exists,  ar**  d»“scrils*<l  in  a  12-page 
booklet  (B-THT.'i)  by  Westinghou.se 
EU*rtric  Coiq).,  Pittsburgh,  Pa.  It  tells 
how  el<*ctromagnetic  drives  work  and 
how  they  may  Is*  applii-rl. 

Circle  Itain  10  on  Inquiry  Card 


Eloctrie  and  Eloctroaie  Coofrolt 

Barber-Colman  Co.,  Rockford,  Ill., 
announces  a  twenty-page  Electrionic 
handbook  which  covers  the  application 
of  electric  and  electronic  controls  in 
commercial  and  industrial  air  condi¬ 
tioning  installations.  Well-illustrated 
handbook  explains  theory  and  ad¬ 
vantages  of  this  type  of  control. 

Circle  Itain  5  on  Inquiry  Card 


Hof  Water  HaaBaq  Syttemt 

How  cleaning  improves  a  hot  water 
heating  system  is  the  subject  of  a 
bulletin  (Form  .324)  offered  by  Bell  & 
Gossett  Co.,  Morton  Grove,  Ill.  The 
erlucational  bulletin  includes:  How  to 
tell  if  system  needs  cleaning;  How  to 
clean  a  steel  or  copper  pipe  hot  water 
heating  system. 

Circia  Itaoi  11  on  Inquiry  Card 


ladattrial  Voat  Plpa 

The  advantages  and  properties  of 
Transite  industrial  vent  pipe,  as  well 
as  engineering  data  for  its  applica¬ 
tion,  are  contained  in  20-page 
Brochure  TR-237A.  Published  by 
Johns-Manville  Corp.,  New  York,  New 
York,  brochure  includes  installation 
recommendations. 

Circia  Itaoi  4  on  Inquiry  Card 


SoMod  Cootrol  ProdocH 

Acou.stical  Div.,  Elof  Hansson,  Inc., 
New  York,  N,  Y.,  announces  20-page 
Catalog  61  which  contains  a  complete 
listing  of  sound  absorptive,  sound 
isolating  and  special  purpose  acou¬ 
stical  materials.  Product  de.scriptions 
include  combu.stibility  rating  and 
method  of  application. 

Circia  Itam  12  on  Inquiry  Card 
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Unit  Air  Filter 

AAF  Foaniat  filti-r,  a  new  unit  air 
filUT  employing  a  single  sheet  of 
synthetic  pla.stic  material,  is  described 
in  4-i»ajre  Bulletin  208  by  the  manu- 
factun'r,  American  Air  Filter  Co., 
Inc.,  l»uisvillp,  Ky.  Bulletin  co^-ers 
con.stmction,  operatinjf  characteristics, 
and  performance  data. 

Circle  Item  13  on  Inquiry  Card 


Taek  Heoters 

The  complete  line  of  Thermo-Flo 
tank  heaters  is  described  in  S-pag^e 
Bulletin  300  by  manufacturer.  Brown 
Fintube  Co.,  Elyria,  Ohio.  Three  types 
of  tank  heaters  are  listed;  applica¬ 
tions,  dimensions,  heating  surface  and 
other  specification  data  are  presented 
for  each  type. 

Circio  Item  19  on  Inquiry  Card 


Fleiibl*  Metal  Hese 

Cobra  Metal  Hose,  ChicaRO,  Ill., 
nnnounce.s  publication  of  8-paKe  Cata- 
liijr  .VIO  illu.strutiiiK  and  describing;  an 
extensive  selection  of  fiexible  metal 
connectors  in  carlion  steel  and  stain¬ 
less  steel.  Complete  s|>ecification8,  in- 
cludin);  pressures  and  workinj?  tem- 
jvratures,  are  included. 

CircIa  Item  14  on  Inquiry  Card 


Seamiest  Weldiag  Fittiags 

Tubular  Products  Div.,  The  Bab¬ 
cock  &  Wilcox  Co.,  Beaver  Falls,  Pa., 
announces  8-pafre  Bulletin  FB-502A 
on  its  seamless  welding  fittings  and 
flang(*s  in  carbon,  alloy  and  stainless 
steels.  Booklet  includes  charts  of 
standard  sizes  and  schedules  accord¬ 
ing  to  ASA  B36.10  and  ASA  B36.19. 

CircIa  Item  20  on  Inquiry  Card 


Aatomatic  Check  Valvot 

How  to  eliminate  <langen>us  line 
surge.H  and  water  hammer  in  any  pip¬ 
ing  syst«-m  IS  the  theme  of  an  in¬ 
formative  bulletin  on  CPV’  Silent 
chiH’k  valves.  Publisher!  by  Combina¬ 
tion  Pump  Valve  Co.,  Philadelphia, 
Pa.,  thr*  bulb-tin  us4*s  photos,  diagrams 
arni  graphs  to  explain  operation. 

Circ  la  Item  15  on  Inquiry  Card 


Fresh  Air  Electric  Heatiag 

Fresh  air  electric  heating  is  the 
subject  of  a  40-page  brochure  pub¬ 
lished  by  Lennox  Industries  Inc., 
Marshalltowm,  Iowa.  Booklet  covers 
the  requirements  of  good  house  con¬ 
struction,  discusses  methods  of  heat¬ 
ing  by  electricity,  and  demonstrate* 
desirability  of  ducted  systems. 

Circ  la  Item  21  on  Inquiry  Card 


Racaivar  Ga^at 

Eight-page  Catalog  520  descrils-s 
the  line  of  dial  indicating  n-ceiver 
gages  offered  by  U.  S.  (iauge,  I»iv.  of 
American  .Machine  &  .Metals,  Inc., 
Sellersville,  Pa.  These  are  spr-cial- 
purjKise  b*w-pr*-.ssure  gag»*s  u.sed  to 
indicate  values  transmitted  by  pneu¬ 
matic  signal  fn>m  a  remote  location. 


Caatral  Sytfam  Cooditioaers 

A  2-page  bulletin  describing  heavy- 
duty  central  system  air  conditioners, 
in  3  to  92  nominal  ton  sizes,  is  pub¬ 
lished  by  Halstead  &  Mitchell  Co., 
Pittsburgh,  Pa.  A  condensed  chart 
gives  data  on  capacities,  air  quanti¬ 
ties,  and  available  face  areas  of  coils 
for  various  size  models. 

Circle  Itam  22  on  Inquiry  Card 


Facka9«d  Cendoosiaq  UaiH 

Kramer  Trenton  Co.,  Trenton,  N.  J., 
offers  4  page  Bulletin  C-460B  which 
doscnlx-s  its  line  of  Unicon-Compres- 
sors,  completely  packaged,  air-cooled 
condensing  units.  Designed  for  cost¬ 
saving  outdoor  in.stallation,  the.se 
units  are  available  in  both  horizontal 
and  vertical  face  models. 

Circle  Itam  1 7  on  Inquiry  Card 


Fropar  Gat  Voatio^ 

The  second  in  a  series  of  bulletins 
dealing  with  safe,  modem  methods  of 
gas  vent  installation  has  been  pro¬ 
duced  by  Gas  Vent  Institute,  Chicago, 
Ill.  Bulletin  No.  2  covers  advantages 
gained  by  use  of  Type  B  double  wall 
metal  vents  in  place  of  Type  C  single 
wall  gas  vent  connectors. 

CircIa  Itam  23  on  Inquiry  Card 


llowart 

Its  extensive  line  of  Turbo  blowers 
is  descril>e<l  in  4-page  Bulletin  300  by 
The  North  American  Mfg.  Co.,  Cleve¬ 
land,  Ohio.  Covererl  are  blower  appli¬ 
cations,  construction,  and  seU-ction  of 
irptions,  .such  as  jxiwer,  drive,  dis¬ 
charge  positions,  acce.s.sories,  and 
connections. 

Circle  Itam  18  on  Inquiry  Card 


Makaup  Air  Uaitt 

Direct-fired  makeup  air  units,  made 
by  National  Heater  (^.,  Inc.,  St.  Paul, 
Minn.,  are  said  to  provide  the  most 
efficient  means  possible  of  supplying 
pre-heated  fresh  air  to  replace  ex¬ 
hausted  air.  Advantages  of  these 
units,  specifications  and  dimensions! 
are  listed  in  4-page  bulletin. 

Circle  Itam  24  on  Inquiry  Card 
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PipiHf  Flexibilify  Aeelyxi^ 

A  12-pajro  booklet  that  lescril)cs  a 
computer  ser\'iro  for  pipio(Z  flexibility 
analysis  is  announced  by  The  Service 
UuH'au  Corp.,  (A  Subsidiary  of 
IHM),  New  York,  N.  Y.  Usin^  a 
simplifled,  do-it-yourself  input  fea- 
tun*,  the  sers’icc  provides  an  analy¬ 
sis  within  24  hours  or  less. 

CircU  ItcHI  31  on  Inquiry  Cord 


Air  CoNditioniag  Ueits 

Recold  Corp.,  Los  Anjceles,  Calif., 
offers  4-pas:e  Catalojt  15COa  describ- 
infT  eiprht  sizes  of  smaller  air  condi¬ 
tioning  units,  ranging  from  500  to 
3000  cfm.  Units  are  called  especially 
adaptable  to  situations  needing  small 
built-up  systems,  to  7.5  tons.  Catalog 
includes  selection  data. 

CircU  Item  25  on  Inquiry  Cord 


Vertical  CoatrifiiQal  Pamps 

Two-pag<‘  Bulletin  105-V  illustrates 
and  describes  the  line  of  vertical, 
single  -  .stage,  split  -  ca.s<*  centrifugal 
pumps  nvently  announced  by  Aunini 
Pump  Div.,  The  New  York  Air  Brake 
Co.,  .\urora,  III.  ('apacities  range  to 
0(HK)  gpm  and  heads  to  380  ft  for 
thes<*  comiKict,  depemiable  pumps. 

Circio  ItaOl  32  on  Inquiry  Card 


Irea  tody  Valves 

16-page  catalog  (No.  60)  on  its 
extensive  line  of  iron  body  bronze 
mounteil  valves  and  accessories  is 
available  from  American  Valve  Mfg. 
Co.,  Manha.sset,  L.  I.,  N.  Y.  Included 
are  gates,  with  screwe<I,  flanged  and 
hub  ends,  and  swing  checks,  with 
screwed  and  flangerl  ends. 

Circle  Item  26  on  Inquiry  Card 


lecioerater  Selectiea 

A  .slide-type  calculator  ilesigned  to 
simplify  the  seb-ction  of  incinerators 
for  variou.s  typ«‘s  of  installations  is 
offere<I  by  Morse  Boulger,  Inc.,  New 
York,  N.  Y.  The  device  is  a  time- 
-av«T  in  determining  not  only  the 
tyi>e  but  also  the  size  incinerator 
recommend«-<I  in  each  exse. 


Heat  Traasfer  Equipmeat 

A  4-page  bulletin,  No.  51,  describ¬ 
ing  NiaWel  standard  and  .specially- 
enginecjred  heat  tran.sfer  and  process 
equipment  is  available  from  Niagara 
Weldments  Inc.,  Niagara  FalLs,  N.  Y. 
Standard  lines  include  storage  water 
heaters,  instantaneous  heaters,  ami 
hot  water  converters. 

Circle  Item  27  on  Inquiry  Card 


Circle  Item  33 


latulatioa  for  Electric  Heat 

For  the  de.signer  of  electrically- 
heatisl  buildings.  The  Dow  ('hemical 
t'o..  Midland,  Mich.,  has  publisheil 
heat  loss  values  for  each  of  its  pla.stic 
fo.am  insulations;  I^>»>fmate,  Styni- 
foam  and  Scorbord.  Heat  loss  values 
an*  expn*.s.sed  in  Isith  “Watt.s”  factor 
and  “U”  factor. 

Circle  Item  34  on  Inquiry  Card 


PVC  Pipe  aad  Parts 

Pol>winyl  chloride  pipe,  sheets, 
rods  and  fabricated  parts  available 
from  Industrial  Pla.stics  Div.,  Jo.seph 
T.  Kyerson  &  Son,  Inc.,  Chicago,  Ill., 
are  de.scribed  in  12-page  Bulletin  80-.3. 
Complete  coverage  is  given  to  prop¬ 
erties,  chemical  resistance,  installa¬ 
tion  and  fabrication. 

Circle  Item  28  on  Inquiry  Card 


Improved  Sooad  lorriers 

A  12-page  engineering  report,  pul>- 
lished  by  I>i‘:id  Imlustries  Association. 
New  York,  N,  Y.,  explains  in  detail 
how  to  calculate  the  effectivene.ss  of  a 
partition  or  sound  barrier.  The 
IvRiklet  covers  building  walks,  movable 
oflice  partition.s,  and  machinery  en- 
clo^ure.s. 

Circle  Item  35  on  Inquiry  Card 


Air  Recelvert 

Air  receivers  for  tank-mounted 
compres.sors  are  de.scribed  and  dia- 
granimerl  in  a  4-page  bulletin  pub- 
li.shed  by  The  Kargard  Co.,  Mari¬ 
nette,  WLs.  The  company  manufac- 
tun;.s  a  complete  line  of  air  receiver 
tanks,  both  code  and  non-code,  in  ver¬ 
tical,  horizontal,  and  portable  morlels. 

Circle  Item  29  on  Inquiry  Card 


5taiHless  Steel  Applicatieak 

The  Fall  issue  of  Architectural 
Qjarterly  is  announced  by  The  Omi- 
mittee  of  Stainless  Steel  PrrKiucers, 
American  Iron  and  .Steel  Institute, 
New  Y'ork,  N.  Y.  The  8-page  bulletin 
highlights  architectural  applications 
of  stainle.ss  .steel  in  New  York  City 
and  Pittsburgh. 

Circle  Item  30  on  Inquiry  Card 


Infra-Red  Heatinq  Units 

Called  a  low-cost  heating  problem 
.solver  for  swimming  pools,  churches, 
oflices,  restaurants,  bowling  alleys  and 
other  applications,  Infra-Mite  infra¬ 
red  heating  units  are  available  from 
Apextro  Products  Co.,  Los  Angeles, 
Calif.  Two-page  bulletin  gives  quick- 
selection  chart,  specs. 

Circle  Item  36  on  Inquiry  Card 
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DEGREE-DAYS  FOR  SEPTEMBER  AND  OCTOBER,  1960 

Normal  figurot  lor  Soptomber  and  Octobor  worn  omitiod  in  fhit  itiuo. 

Monfhly  normah  will  commnncn  with  Novnmbnr  data  in  naut  month't  itiuo. 

(A)  Air|iort  readings;  (C)  City  office  readingi;  (O)  Keadingt  at  a  point  on  outskirts  of  city 


Alt  COHDITIONIMC. 

IltATlNC  AND  Vbntii.ating'i  33rd  Year  of  Publication  of  Monthly  Degree-Day  Data 

City 

SeiNerobcr  | 
1960  1 

October  I 

19bU 

Septemlier 

1959 

October 

1959 

Season  to  Oct.  31,  inch,  from  Sept.  1 

1960  1  1959  1  Normal 

Abilono,  Toiai  (A) 

3 

55 

8 

118 

58 

126 

153 

Albany.  Now  York  (A) 

100 

480 

143 

423 

580 

566 

582 

AlbuquOfc^uo.  New  Menco  (A) 

3 

256 

20 

250 

259 

270 

228 

Alpmna.  M.ckilqan  (C) 

289 

574 

228 

613 

863 

841 

7^5 

Anchorago.  Alavka  (A) 

530 

860 

514 

998 

1390 

1512 

1409 

Athovillo.  North  Carolina  (C) 

32 

194 

21 

204 

226 

225 

312 

Atlanta.  Georgia  (A) 

5 

84 

8 

121 

89 

129 

118 

At  antic  City,  Now  Jersey  (C)  .  ... 

16 

233 

39 

215 

249 

254 

259 

Augusta.  Geejrgia  (A)  . 

0 

76 

1 

74 

76 

75 

59 

Baltimore.  Maryland  (C) 

4 

188 

28 

191 

192 

219 

236 

Billings,  Montana  (A)  .  .  . 

150 

416  , 

251 

543 

566 

794 

691 

Binghamton.  New  York  |C) 

64 

467 

91 

318 

531 

409 

569 

Brmingham,  Alabama  (A) 

0 

99 

1 

99 

99 

100 

136 

Bismarck,  North  Dakota  (A)  . 

228 

551 

273 

'49 

779 

1022 

825 

Block  Island,  Rhode  Island  (A) 

79 

309 

73 

282 

388 

355 

418 

Boise,  Idaho  (A)  ... 

63 

377 

212 

470 

44C 

682 

524 

Boston.  Massachusetts  (A) 

103 

335 

79 

319 

438 

398 

392 

Buffalo  New  York  (A)  .  , 

77 

441 

1 1 1 

388 

518 

499 

555 

Burlington,  Iowa  (A) 

45 

312 

82 

424 

357 

506 

419 

Burlington,  Vermont  (A) 

195 

600 

177 

525 

795 

702 

693 

Cairo,  Illinois  (C)  .  . 

0 

143 

2 

196 

143 

198 

189 

Charleston,  South  Carolina  (C) 

0 

35 

0 

28 

35 

28 

34 

Charlotte,  North  Carolina  |A) 

4 

112 

2 

148 

1  16 

150 

154 

Chattanooga.  Tennessee  (A) 

6 

160 

1 

149 

166 

150 

193 

Cheyenne.  Wyoming  (A)  .  .  .  . 

176 

496 

298 

675 

672 

973 

818 

Chicago.  Illinos  (A)  ....  ... 

26 

301 

62 

406 

327 

468 

440 

Cincinna‘i,  Oh.o  (C) 

4 

180 

29 

242 

184 

271 

264 

C  eve  and.  Oh.o  (A) 

67 

427 

78 

348 

494 

426 

415 

Columbia  Missouri  (A) 

1 1 

213 

45 

319 

224 

364 

324 

Columb  a.  South  Caro  ma  (Aj 

0 

85 

1 

98 

85 

99 

76 

Columbus  Ohio  (C) 

26 

267 

54 

313 

293 

367 

358 

Concord  New  Hampsh  re  (A) 

180 

560 

174 

485  ' 

740 

659 

719 

Concord  a  Kan-.as  (C) 

28 

213 

85 

382 

241 

467 

332 

Da  as  Te<as  (A) 

0 

45 

0 

73 

45 

73 

53 

Denver,  Colorado  (A) 

90 

396 

191 

518 

486 

709 

545 

Des  Moines.  Iowa  (A) 

62 

339 

131 

471 

421 

602 

454 

Detr-  •  M  ch.gan  (A) 

53 

368 

92 

408 

421  .. 

500 

477 

Dev  !s  Lake  North  Dak  ‘a  (C; 

230 

610 

331 

879 

640 

1210 

930 

D  >dge  C  ty.  Hamas  (A 

34 

215 

56 

364 

249 

420 

302 

Iowa  (A) 

112 

427 

148 

569 

539 

717 

593 

Duluth  M  nnesc'a  (Aj 

299 

607 

270 

790 

906 

1 101 

891 

F  Paso.  Teias  (A)  .  . 

..  0 

86 

0 

33 

86 

33 

70 

fc  y.  tJevada  ( A)  . 

137 

574 

342 

580 

711 

922 

789 

Escanaba.  Michigan  (C/ 

219 

529 

200 

620 

748 

820 

802 

Evansv.  e.  Indiana  (A 

6 

215 

22 

272 

221 

294 

274 

Fa.rbanks.  Alaska  (A) 

701 

1 190 

642 

1262 

1891 

1904 

1775 

Fargo  North  Dakota  (A 

223 

538 

226 

746 

76! 

972 

801 

Fort  Smith.  Arkansas  (A) 

0 

102 

0 

137 

102 

137 

140 

fort  Wayne.  Indiana  (A.) 

51 

367 

63 

412 

418 

495 

484 

Fort  Worth.  Teias  (A)  .  . 

0 

45 

0 

68 

45 

68 

58 

Fresno.  California  (A) 

.  0 

96 

6 

54 

96 

6C 

86 

Galveston  Teias  (C)  .  . 

0 

15 

0 

10 

15 

10 

0 

Grand  Junction,  Colorado  (A) 

17 

338 

138 

386 

355 

524 

369 

Grand  Rapids.  M  chlgan  (A) 

90 

413 

109 

492 

503 

601 

606 

Green  Bay.  Wisconsin  (A)  ... 

197 

187 

544 

642 

741 

829 

698 

Greensboro.  N  rth  Carolina  (A) 

21 

182 

26 

222 

203 

248 

231 

Greenville,  South  Carolina  (A) 

3 

106 

3 

167 

109 

170 

141 

Harrisburg,  Pennsylvania  (A) 

23 

307 

59 

280 

330 

339 

377 

Hartford.  Connecticut  (A) 

117 

426 

107 

366 

543 

473 

485 

Havre  Montana  (C)  .  .  . 

208 

467 

310 

677 

675 

987 

675 

He  ena,  Montana  (A) 

242 

572 

351 

652 

814 

1003 

937 

Houston  Teias  (C) 

0 

16 

0 

10 

16 

10 

0 

Huron,  Sooth  Dakota  (A) 

220 

505 

166 

656 

725 

844 

621 

Indianapolis,  Indiana  . 

28 

316 

54 

371 

344 

425 

385 

Jackson.  Mississippi  (A) 

0 

71 

0 

71 

71 

71 

69 

.lunoau.  Alaska  (A) 

466 

660 

408 

757 

1126 

1 165 

1 196 

Kansas  City.  Missouri  (A) 

12 

148 

44 

289 

160 

333 

284 

KnoiviHo.  Tennessee  (A) 

3 

142 

0 

157 

145 

157 

212 

La  Crosse,  Wisconsin  (A) 

148 

438 

156 

577 

586 

733 

599 

Lander,  Wyoming  (A)  .  . 

164 

549 

297 

647 

713 

944 

876 

Lewiston,  Maine  (O)  .  . 

.  192 

551 

171 

519 

743 

690 

666 

a)  Data  not  available.  Figures  in  this  table,  with  two  exceptions,  based  on  local  weather 

*  Figures  baseil  on  Airport  readings.  bureau  rexiorts.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 

Figures  based  on  City  office  readings.  furnisheil  through  the  courtesy  of  Coke  Sales  Department.  Central  New 

Normal  figures  in  this  table  are  b.ased  on  ,t0-vear  period  covering  1021  York  Power  Co.,  Utica.  N.  Y.,  and  Norman  E.  Ross,  Bursar,  Bates 

to  1950,  inclusive,  as  compiled  and  publisheil  by  the  U.  S.  Vveallier  College,  Lewiston.  Me.,  respectively.  [Table  concluded  on  page  100] 

Bureau 
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Degree-Days  for  September  ond  October,  1960  (Concluded) 

Normal  figurai  for  Sopfamb*r  and  Oetobar  wart  omitfad  in  fhlt  iisua. 

Monthly  normals  will  commence  with  Novambar  data  in  nasi  month's  issua. 

(A)  Airport  readin«t;  (C)  City  office  reading*;  (O)  Reading*  at  a  point  on  oulikirl*  at  city 


Aik  Conditioning, 

Heating  and  Ventilating’*  33rd  Year  of  Publication  of  .Monthly  Degree-Day 

Data 

City 

September  1 
I960  1 

October  1 

1960  I 

September 

1959 

I  October  I 

1  19S9  1 

Season  to  Oct.  31.  incl.,  from  Sept.  1 

1960  1  1959  1  Normal 

Lincoln.  Nebi-asla  (C)  . 

.  ..  55 

266 

109 

414 

321 

523 

389 

Little  Rocit.  Arkansas  (A)  . 

...  0 

103 

0 

106 

103 

106 

120 

Los  Angeles  California  (C)  . .  . 

...  0 

22 

0 

2 

22 

2 

58 

Louisville.  Kentucky  (A)  .  .. 

.  10 

240 

1  1 

241 

250 

252 

283 

Lynchburg,  Virginia  (A)  . 

29 

226 

37 

250 

255 

287 

285 

Macon  Georgia  (A)  . 

....  0 

67 

4 

75 

67 

79 

63 

Madison.  Wisconsin  (A)  . 

....  134 

4B4 

137 

566 

618 

703 

556 

Marguette  Michigan  (C)  . 

....  243 

509 

204 

670 

752 

874 

779 

Memphis.  Tennessee  (A)  . 

0 

104 

0 

1 1 1 

104 

1 1  1 

1 43 

Merdian.  Mississippi  (A)  . 

0 

81 

0 

81 

81 

81 

90 

Milwaukee  Wisconsin  (A)  . 

142 

494 

117 

529 

636 

646 

562 

Minneapolis.  Minnesota  (A)  . 

202 

503 

152 

634 

605 

ys6 

616 

Moline,  Illinois  (A)  .  . 

....  (a) 

348 

100 

462 

(«) 

562 

459 

Montgomery.  Alabama  .  .  .  . 

0 

64 

0 

61 

64 

61 

69 

Nashville  Tennessee  (A)  . 

0 

143 

0 

170 

148 

170 

176 

New  Haven.  Connecticut  (A) 

103 

350 

69 

315 

453 

384 

456 

New  Orleans.  Louisiana  (C) 

0 

17 

0 

13 

17 

13 

5 

New  York,  New  York  (C) 

20 

254 

40 

244 

274 

284 

302 

Newark,  New  Jersey  (A)  . 

14 

247 

39 

233 

261 

272 

348 

Norfolk  Virginia  (A) 

0 

139 

10 

133 

139 

143 

1 6 1 

Nor+h  P'at+e  Nebraska  (A) 

124 

389 

198 

594 

513 

792 

S45 

Oak  Ridoe.  Tennessee  (C) 

4 

165 

0 

153 

169 

153 

225 

Oakland  California  (A)  ... 

75 

140 

25 

62 

215 

87 

233 

Ok’ahoma  City,  Oklahoma  |A)  . 

.  2 

96 

24 

206 

98 

230 

161 

Omaha  Nebraska  (A) 

63 

282 

115 

433 

345 

548 

419 

Parkersburg  West  Virginia  (C) 

14 

256 

44 

275 

270 

319 

328 

Peoria  Illinois  |A)  . 

53 

342 

66 

419 

395 

485 

425 

Philadelphia.  Pennsylvania  (C)  . 

.  2 

207 

28 

207 

209 

235 

252 

Fhoenir  Arizona  (A) 

0 

16 

0 

26 

16 

26 

13 

Pittsburgh  Pennsylvania  (C) 

IB 

284 

56 

285 

302 

341 

354 

Pittsfie’d  Massachusetts  (A) 

190 

539 

190 

480 

729 

660 

^56 

Portend  Maine  (A)  . 

211 

575 

181 

522 

786 

703 

714 

Port'and,  Oregon  (C) 

83 

250 

1 14 

234 

333 

348 

365 

P'ovidence,  Rhode  Island  (A) 

117 

382 

101 

354 

499 

455 

488 

Pueblo.  Colorado  (A) 

41 

330 

134 

477 

371 

61  1 

457 

Raleiah  North  Carolina  (A) 

1 1 

170 

23 

IR9 

181 

212 

128 

Rapid  Cit  South  Dakota  (A) 

.  154 

407 

260 

630 

561 

890 

693 

Reading.  Pennsylvania  (C) 

24 

285 

43 

250 

309 

293 

342 

Red  Blu^,  California  (A) 

0 

53 

14 

30 

53 

44 

59 

Reno.  Nevada  (A) 

.  127 

493 

244 

40-4 

620 

648 

608 

Richmond  Virginia  (A) 

24 

257 

36 

217 

2si 

253 

243 

Rochester.  New  York  (A)  . 

.  83 

452 

126 

407 

535 

533 

573 

Roswell,  New  Me«lco  (A)  .... 

.  .  .  10 

173 

14 

191 

188 

205 

64 

Sacramento,  California  (C)  .  . 

3 

52 

12 

48 

55 

60 

92 

St.  Joseph.  Missouri  (A) 

44 

240 

73 

354 

254 

457 

752 

St.  Louis.  Missouri  (C) 

5 

193 

25 

225 

198 

250 

240 

Salt  Lake  City  Utah  (A) 

16 

420 

170 

422 

436 

592 

469 

San  Antonio  Teias  (Al  .  .  . 

..  0 

17 

0 

27 

|7 

27 

25 

San  Dieoo.  California  (A)  , 

.  .  0 

25 

n 

1 1 

25 

1 1 

"^6 

Sandusky,  Ohio  (C) 

22 

329 

61 

359 

351 

420 

393 

San  Francisco.  California  (C) 

..  169 

|4| 

73 

73 

310 

23*^ 

Sa.'t  Ste.  Marie  Michigan  (A)  . 

.  .  276 

596 

231 

686 

8  7.'> 

917 

937 

Savannah.  Georgia  (A) . 

.  0 

44 

0 

30 

44 

30 

38 

Scranton  Pennsylvania  (A)  .  ’ 

..  92 

446 

94 

372 

538 

4t6 

Seatt’e  Washington  (C)  .  .  . 

..  IA6 

298 

167 

328 

444 

495 

463 

Sheridan  Wyoming  (A)  . 

.  . .  205 

506 

296 

638 

71  1 

934 

1  7 

Shreveport.  Louisiana  (A)  . 

......  0 

4| 

0 

61 

41 

61 

53 

Sioux  City.  Iowa  (A) 

.  96 

336 

142 

516 

432 

658 

533 

Spokane,  Washington  (A)  . 

.  153 

503 

311 

581 

656 

892 

713 

Springfield.  Illinois  (A)  . 

.  13 

263 

56 

339 

276 

395 

3 1 5 

Springfield  Missouri  (A)  . 

.  .  13 

179 

32 

300 

192 

332 

310 

Syracuse,  New  York  (A)  .  .  .  . 

.  83 

460 

115 

393 

543 

508 

51 3 

Toledo.  Ohio  |A)  ...  . 

.  64 

394 

98 

470 

458 

568 

489 

Topeka.  Kansas  (C)  .  .  . 

.  31 

216 

63 

375 

247 

438 

254 

Trenton.  New  Jersey  (C)  . 

.  31 

285 

48 

254 

316 

3C2 

340 

Tulsa,  Oklahoma  (A)  . 

.  0 

88 

14 

170 

88 

184 

1 70 

Utica,  New  York  (O)  . 

.  55 

382 

91 

333 

437 

424 

612 

Valentine  Nebraska  (A)  .  .  .... 

.  179 

422 

235 

653 

601 

888 

606 

Walla  Walla.  Washington  (C)  . 

.  41 

292 

126 

321 

333 

447 

401 

Washington,  D.  C.  (A) . . 

7 

212 

33 

213 

219 

246 

263 

Wichita  Kansas  (A)  . 

.  13 

171 

41 

300 

184 

341 

251 

Wllllston,  North  Dakota  (C)  ... 

. 209 

532 

312 

788 

741 

1  too 

866 

Winnemucca.  Nevada  (A)  . 

.  109 

518 

276 

469 

627 

745 

688 

Yakima.  Washington  (A)  . 

.  145 

431 

207 

446 

576 

653 

596 

For  fnetnetes,  see  page  99. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  yellow  postcard  in  the  back 
of  the  magazine  for  securing  more  information  about  new 
equipment  and  materials  described  in  this  department. 

Supplies  Filtered  Air 

A  roof  ventilator  desijrned  to  supply  filtered  air  in 
suflicient  quantity  for  most  industrial  applications  is 


announced  hy  Western  Knyineeritijr  &  Mf>r.  Co.,  Ix)S 
AnKt'les,  Calif. 

The  TSI)  filter  unit  utilizes  Farr  iH*rmanent  air 
filters  for  the  first  time  in  this  type  of  a[)plication, 
and  delivers  approximately  fiOOO  cfm  at  only  860  rpm 
with  standard  •’4-hp  motor.  Filter  velocity  is  only 
300  fpm  and  filtration  efficiency  approaches  100%  on 
all  iMirticIes  in  the  10-20  micron  ranjre.  A.s.sembly  is  of 
low  silhouette  for  neat  roof  apiK‘arance. 

Mora  Information?  Circle  Item  37  on  Inquiry  Card. 

Vacuum  Breaker  Avoids  Spillage 

•A  vacuum  breaker  that  will  not  spill  water  when 
pro.ssure  is  restored  is  announced  by  Febco,  Inc.,  Ix»s 
.•Xnjteles,  Calif.  It  is  fittisl  with  a  molded  jwlyethylene 
jiopitet  and  rai.sed  check  valve  .seat  to  .assure  rapid  and 
I»ositive  closure,  the  company  states. 

Normally  ojxm)  to  jK-rmit  unrestricted  flow  of  water, 
the  valve  immediately  seals  off  non-jiotable  lines  dur- 


iiiK  pressure  failure's  and  iM'imits  air  to  l>e  drawn  into 
the  service  line,  preventing  back-siphoninf?.  When 
pressure  is  restored,  the  i)opi)et  instantly  shuts  off  the 
air  intake  without  spillajre  and  reopens  the  line. 


Two  bronze  models  are  offered:  one,  made  to  with¬ 
stand  150-psi  water  at  150  dejf  F,  is  available  in  angle 
or  globe  [vattern  in  common  sizes  to  2  inches;  the 
other,  for  y^.  and  %-inch  lines,  wdll  handle  150-psi 
water  at  250  deg.  Both  are  approved  by  Los  Angeles, 
Chicago,  Detroit,  New  York,  and  the  Western  Plumb¬ 
ing  Officials’  As.sociation. 

More  Information?  Circle  Item  38  on  Inquiry  Card. 


Supplementing  its  line  of  steam,  hot  water,  and  gas- 
fired  unit  heaters,  Modine  Manufacturing  Co.,  Racine, 
Wis ,  announces  the  addition  of  7  electric  unit  heaters. 
Capacities  range  from  5  to 
25  kw,  with  models  avail¬ 
able  for  208,  240,  277  and 
180  volts. 

The.se  electric  unit  heat¬ 
ers  utilize  the  .same  attrac¬ 
tively-styled  casings  as  the 
steam  and  hot  water  mod¬ 
els.  The  heating  element 
consists  of  steel  fins  bond¬ 
ed  to  steel  tubes  encasing 
nichrome  wdres  embedded 
in  magnesium-oxide  di¬ 
electric.  A  built-in  limit 
control  prevents  overheating. 

Motors  are  resiliently  suspended  from  the  built-in 
.safety  fan  guard  mounted  on  the  rear  of  the  casing. 
Units  may  be  .su.spended  from  the  ceiling  or  from  a 
wall  by  means  of  an  optional  bracket. 

More  Information?  Circle  Item  39  on  Inquiry  Card. 


Polyurethane  foam  insulating  tape  produced  by 
Arno  Adhesive  Tapes.  Inc.,  Michigan  City,  Ind.,  has 
been  improved  to  give  greater  protection  against  heat, 
cold  shock,  vibration,  dust,  sound,  moisture  and  elec¬ 
tricity. 

Called  Arnofoam.  tape  is  available  in  three  thick- 
nes.ses  of  urethane  fojim  backing,  Vg.  and  V2  inch. 
Backing  is  firmly  bonded  to  a  strong,  moisture-resist- 
ant  transparent  backing  film.  It  has  a  high-tack  tran.s- 
IMirent  pressure-sensitive  adhesive. 

The  tape  has  an  adhesion  to  steel  of  75  ounces  per 
inch  width  and  a  compre.ssion  strength  of  iVi  pounds 
per  .square  inch.  It  has  a  continuous  high  temperature 
limit  of  260  deg  F  and  an  intermittent  limit  of  300  deg. 
The  foam  al.so  displays  excellent  low -temperature 
properties,  the  company  states. 

Used  for  weatherstripping,  dust  and  moisture-proof¬ 
ing,  soundproofing  and  as  packaging  protection  against 
shock,  heat  and  cold,  the  tape  has  a  wide  variety  of 
applications  in  electronics,  cooling,  heating,  automo¬ 
tive  and  comparable  industries. 

More  Information?  Circle  Item  40  on  Inquiry  Card. 
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Large-Capacity  Water  Conditioner 

The  Miracle  Water  multi-bed.  fully  automatic  water 
conditioninjr  units,  developed  by  Water  Refininfr  Co., 
Inc.,  Middletown, 

Ohio,  utilize  the  com¬ 
pany’s  Fast -Flo  5- 
cycle  valve  and  Elec¬ 
tro-Selector  controls 
and  are  said  to  sup¬ 
ply  abundant  .soft¬ 
ened.  filtered  and  re¬ 
fined  water  to  larye 
frallonage  users. 

At  water  pressure 
of  40  psi,  flow  rates 
for  commercial,  in¬ 
stitutional  and  light 
industry  users  are 
30  to  400  gpm.  de¬ 
pending  upon  the 
rated  capacity  of  the 
unit.  Modular  multiple-resin-bed  design  |H“rmits  ex¬ 
pansion  of  original  equipment  50*^  or  more  at  a  frac¬ 
tion  of  original  equipment  co.st. 

Units  come  from  factory  prt*-plumlM‘d,  nniuiring 
only  connection  to  inlet,  outlet  and  drain  lines.  Photo 
illu,strate3  basic  MA-300  unit  and  indicates  how  min¬ 
eral  beds  may  l>e  added  to  increa.se  capacity  while 
utilizing  same  controls. 

More  Information?  Circle  Item  41  on  Inquiry  Card. 


Earth-Air  Source  Heat  Pump 

Wether-Bt'e,  a  “.solar-earth”  source  heat  pump  intro¬ 
duced  by  Heat  Pump  Systems,  Inc.,  Aurora,  Ill.,  u.ses 
two  heat  collecting  and  di.ssijKiting  coils,  one  in  the 
earth,  the  other  exj>o.sed  to  the  air. 

During  summer,  heat  removed  from  the  occupied 
.space  is  rejected  by  the  system  into  the  ground  where 
it  is  stored  until  it  is  needed  during  colder  weather. 


In  winter,  the  pump  extracts  heat  from  the  winter 
.sunlight  and  stores  the  excess  Btu’s  in  the  earth  reser¬ 
voir.  Then,  after  sundown,  when  temperatures  drop 
further,  or  on  cloudy  days,  it  utilizes  the  heat  stored 
underground. 

Temperature  of  the  earth  around  the  ground  coil 
ri.ses  in  summer  when  excess  heat  is  being  stort*d  un¬ 


derground;  in  winter,  this  temiHTature  dro|>.s,  as  .sur¬ 
plus  heat  withdrawn  from  this  underground  “vault”. 
By  early  spring,  the  .system  has  an  extremely  low  con¬ 
densing  mtxlium  available,  and  is  preiKinnl  to  utilize 
the  winter’s  cold  to  ab.sorb  the  summer’s  heat,  the  com¬ 
pany  states. 

Heat  pump  may  1m‘  instalUxl  in  an  upright,  counter¬ 
flow  or  horizontal  iM)sition,  in  a  crawl.spjice,  utility 
room,  clos«*t  or  bjusement.  One  unit  conditions  the  in¬ 
door  air  year-round,  humi<lifying  and  wanning  it  in 
winter,  dehumidifying  and  cooling  it  in  .summer. 

Pump  is  also  manufactunsl  as  a  wafer  source  unit 
for  either  water  or  air  distribution.  According  to  the 
manufacturer,  this  design  has  lavn  test«*d  at  a  ccs'ffi- 
cient  of  |H*rformance  of  4.02. 

More  Information?  Circle  Item  42  on  Inquiry  Card. 


Plumbing  Fixtures  for  Schools 

Bradley  Wjushfountain  (’o.,  Milwauk«s*,  Wi.s.,  for¬ 
mally  intro<luc«*d  at  the  .Association  of  Schrs)!  Bu.sine.ss 
Officials  Uonvention,  in  St.  I.ouis,  a  .s<‘ries  of  pnalucts 
sjK*cially  d**signed  for  school  application.  These  prod¬ 
ucts  include  stainless  .stisd  column  showers,  stainless 
st»*t*l  wall  hung  showers,  ami  a  I’.O-inch  s4-nii -circular 
sage  gns'ii  washfouritain. 


The  stainless  steel  column  showers  provi<le  savings 
in  material,  space  and  in.stallation  costs  be<ause  they 
serve  as  many  as  five  students  with  only  three  plumb¬ 
ing  conm*ctions — two  supplies  and  one  drain.  Standard 
♦sluipment  includes  shower  head.s.  control  valves,  soap 
tray,  drain  casting  and  cover  for  column  tap. 

Semi-circular  .stainless  steel  wall-mount<*<l  .showers, 
illustrated,  are  completely  self-coritain*^!.  The  space 
saving  units  are  available  in  three-.student  or  tw'o- 
student  models  and  c;in  be  locat<'d  on  walls  at  any 
height  desired. 

Both  group  showers  pro\-ide  low-cost  installation, 
saving  as  much  as  SO*;©  over  comi>arable  caiwicity  units, 
the  com[winy  reports.  Hot  and  cold  valv<*s  for  each 
shower  head  enable  u.sers  to  regulate  wat<*r  temjiera- 
ture  independently  of  each  other.  Becau.st?  the  .showers 
and  rm-ptors  have  no  corners,  mfiximum  cleanlim*s.s 
and  .sanitation  are  as.sunxl  while  janitorial  lal)or  i.s 
reduced. 

More  Information?  Circle  Item  43  on  Inquiry  Card. 
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Back  Pressure  Re9ulators 

Four-  and  six-inch  slidinpr  frate  back  pressure  regu- 
lators  are  available  from  OPVV-Jordan  Corp.,  Cincin¬ 
nati,  Ohio.  The.se  line-oi)erated  valves  have  capacities 
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of  50,000  lb  of  steam  per  hr  or  2,500  >rpm  of  water. 

Slidinjr  urate  and  plates,  used  in  lx)th  the  pilot  and 
main  valve,  trive  accurate  rejrulation,  tiprht  .shut-off 
and  minimum  maintenance,  the  company  states.  Self- 
lappinjr  and  .self-cleaning  .seats  are  .said  to  cut  costs 
and  provide  Ix-tter  control  over  plant  o[)eration.s.  The 
entire  .system  can  be  purcha-.sed  from  the  company, 
or  just  the  main  valve  and  pilot. 

System  is  suitable  for  pressures  to  250  psi  wsp 
and  temp«‘rature.s  to  500  dej?  F.  Main  valve  is  avail¬ 
able  in  cast  iron  with  125  lb  ASA  flanjres,  or  ductile 
iron  with  150  or  500  lb  ASA  flan>tes.  The  pilot  is  a 
stiindar.J  .screwed  end  control  valve  with  special  .seats. 
More  Information?  Circle  Item  44  on  Inquiry  Card. 


Fabric  Industrial  Dust  Filter 

Its  h'abric  Filter,  de.scribed  as  a  hijrhiy  efficient  de¬ 
vice  for  colU^rtin)?  industrial  du.sts,  was  added  to  the 
line  of  Air  Pollution  Control  Division  of  John  Wood 
Co.,  Hemardsville,  N.Y. 

Filter  is  available  in  two  size  ranjres,  the  fabric 
envelojK*  tyjx*  for  low  jras  volume  applications,  and  a 


tubular  type  for  du.st  collection  of  hi^h  jras  volumes. 
The  envelopes  and  tubes  come  in  a  broad  ranjre  of 


fabrics  includinf?  Orion,  nylon.  Dacron,  and  jrla.ss.  The 
fabric  is  cleaned  by  a  shaker  mechanism  or  by  reverse 
gas  flow. 

In  addition  to  standard  units,  the  company  designs 
specific  Fabric  Filters  for  individual  plant  require¬ 
ments.  The  company  al.so  offers  a  complete  engineer¬ 
ing  service  and  is  equipped  to  furnish  turnkey  air  pol¬ 
lution  control  installation.s.  The  company’s  other  pol¬ 
lution  control  devices  are  Yerzley  .scrubbers  and 
Cyclone  collectors. 

More  Information?  Circle  Item  45  on  Inquiry  Card. 


In  Winter,  a  Recirculator 


Model  ER  dual  exhau.ster- recirculator,  offered  by 
Genie-Air  Products, 
lios  Angeles,  Calif., 
a  division  of  N.T.W. 

Corporation,  is  an 
orthodox  industrial 
exhaust  ventilator  in 
summer.  In  winter, 
however,  it  becomes  a 
nvirculator. 

By  trapping  heat 
under  the  roof  line  in 
winter  and  recirculat¬ 
ing  it,  fuel  costs  and 
initial  heating  equii>- 
ment  costs  are  .said  to 
be  reduced  as  much  ^ 
as  50%,  the  company 
states.  Positioning  of 
a  selective  control  switch  actuates  the  unit’s  Divertco- 
Damper  which  converts  the  unit  to  either  exhaust  or 


recirculation  duty. 


Sizes  in  this  model  range  from  3,000  to  23,000  cfm. 


More  Information?  Circle  Item  46  on  Inquiry  Card. 


5,000-Psi  Pressure  Control 

Added  to  its  Series  D  pres.sure  controls  by  The 
Mercoid  Corp.,  Chicago,  Ill., 
is  a  control  operating  with¬ 
in  the  range  from  500  to 
5000  psi.  It  is  available  in 
three  models:  Tyjx*  DX.A- 
21,  minimum  operating  dif¬ 
ferential  450  psi;  TyjH* 

I).\.\-521,  minimum  differ¬ 
ential  200  psi;  and  Typ' 

D.XS,  minimum  differen  .;  1 
150  i)si.  Power  elemen;  i.- 
a  welded  steel  Bourdon  tube. 

The  control  incori)orate.s  a 
’a-inch  IPS  bottom  con¬ 
nection  which  is  i^^iuipivd 
with  a  s{XK;ial  .sealing  nut  having  a  Teflon  insert,  thus 
a.ssuring  leak-proof  connection. 

More  information?  Circle  Item  47  on  Inquiry  Card. 
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"Heat  Tool"  Bonds  Plastic  Pipe 

Development  of  a  small,  hand-portable  “heat  tool” 
to  bond  solvent-resistant  thermoplastic  pijH'  and  fit¬ 
tings  is  announced  by  Tube  Turns  Plastics,  Inc.,  Louis¬ 
ville,  Ky. 

According  to  the  company,  the  new  unit,  named 
Thermo-Seal,  is  a  sijrnificant  breakthroufrh  in  the 
joining  of  materials  such  as  Penton  chlorinated  poly¬ 
ether.  polypropylene  and  polyethylene  in  the  form  of 


industrial  pipinjr.  Perfection  of  this  method  of  joinin^r 
obviates  past  difficulties  in  joininjr  these  materials  by 
solvent  cementinsr  or  threading- 

The  method  involves  homojreneous  inter-face  ther¬ 
mal  fusinfr  of  pipe  and  .socket-type  fittinjrs.  A  j^erma- 
nently  k*akproof  bond  is  made  in  a  matter  of  .seconds 
and  is  ready  for  pre.ssurization  almost  instantly,  the 
company  reports. 

As  illustrated,  the  Thermo-Seal  tool  is  an  aluminum 
assembly  with  a  cast-in  tubular  electric  heater  element 
and  two  .surfaces  upon  which  pipe  ends  and  fittintr 
sockets  are  heated  simultaneously  to  fusintr  temi)era- 
tures.  The  entire  bore  of  each  fitting  .socket  and  the 
matinsr  .surface  of  the  pijn*  end  are  thus  heated,  after 
which  the  parts  are  removed  and  joined,  coolinpr  to  a 
permanent  bond  in  about  ten  .seconds. 

More  Information?  Circle  Item  48  on  Inquiry  Card. 


Dual-Purpose  Door  Heaters 

Heaters  which  stop  cold  drafts  through  plant  ship¬ 
ping  doors  when  they  are  open,  and  supplement  the 
plant  heatin?  .system  when  doors  are  clo.sed,  have  lM*en 
developed  by  L.  J.  Win?  Mf?.  Co.,  Linden,  N.  .1.  The 
Win?  Vari-Jet  door  heater  automatically  provides  a 


hi?h-velocity  curtain  of  warm  air  when  a  door  of>ens, 
to  penetrate  and  temper  inrushin?  cold  outside  air. 
When  the  door  close.s,  a  damper  is  automatically  re¬ 
positioned  for  dischar?e  of  warm  air  at  normal 


velocity,  to  provide  either  room  or  iH*rimeter  heatin? 
under  room  thermostat  control.  In  summer,  the  fan 
may  be  oiK’ratwl  without  heat  to  promote  air  circula¬ 
tion,  the  company  states. 

Heaters  are  available  in  ten  sizes  for  mount  in? 
hei?ht.s  to  22  ft  and  floor  area  covera?e  up  to  (>()  x  122 
ft  mounted  for  room  heatin?,  or  22  x  180  ft  mounted 
for  perimeter  heatin?.  Steam  or  hot  water  may  be 
u.sed  as  the  heatin?  medium. 

More  Information?  Circle  Item  49  on  Inquiry  Card. 


Compact  Liquid  Chillers 

line  of  hermetic  i)acka?ed  liquid  chillers  for  air 
conditionin?  or  indu.strial  coolin?  applications  is  now 
available  from  .American-Standard  Industrial  Division. 
Detroit  22,  Mich. 

I)esi?nated  the  Versare  line,  chillers.  desi?ne<l  with 
emphasis  on  versatility,  comiwictness,  ea.se  of  servicin? 
and  .safety,  are  available  in  eleven  rntnlels  for  net  rated 
capacities  up  to  07.1  tons.  L’nits  are  al.so  available 
with  or  without  condenser  and  acce.s.sories  for  u.se  on 


remote  conden.ser  applications.  Small  capacity  incre¬ 
ments  meet  the  nKjuirements  of  every  installation. 
.Minimum  water  pipin?  and  electrical  connections  have 
to  be  made  in  the  field.  Units  pa.ss  throu?h  a  26-inch 
doorway. 

Hermetic  compressor  construction  eliminates  prob¬ 
lems  as.sociated  with  field  ali?nment  of  compressor 
and  electric  motor  drive.  ' 

Safety  is  a  keynote  of  desi?n.  with  automatic  .safety 
switches  provided  for  motor  overload.  hi?h  motor  t«‘m- 
perature,  low  oil  pre.s.sure,  hi?h  conden.ser  pre.ssure 
or  low  cooler  pressure.  Standard  control  panel  includes 
an  indicator  system  that  facilitates  normal  oiM*ratin? 
or  trouble-shootin?  procedures.  Pilot  li?ht.s  indicate 
normal  unit  operation  and  immediately  identify  .shut¬ 
down  cau.ses.  A  cooler  evacuation  circuit  and  crank- 
ca.se  heaters  combine  to  prevent  lar?e  quantities  of 
refri?erant  from  accumulatin?  in  the  cooler  or  crank- 
ca.se  durin?  inoperative  i)erio<Is.  thus  eliminatin? 
start-up  problems. 

More  Information?  Circle  Item  50  on  Inquiry  Card. 
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How  to  cut  costs  on  a  450-ton  cooling  job: 


Use  three  Halstead  <£  Mitchell  150-ton  cooling  towers! 


HtM  MODCL  CC  ISO  COOLING  TOWER 
WITH  JO  GAUGE  STEEL  CABINET 


HatSlfmchdl 


How  can  throe  units  bo  choapor  than  ono?  Simple.  Halstead  & 
Mitchell  packaEEod  cooling  towers  come  to  you  completely  assembled 
and  therefore  less  expensive  to  install.  They  operate  at  lower  cost 
because  there  can  be  no  wasted  capacity;  with  step-control,  you  get 
capacity  as  you  need  it. 

Furthermore,  with  “modular”  units,  you  can  place  each  tower  near 
the  c*quipment  it’s  to  be  u.sed  with.  This  gives  you  closer  control  of 
water  temperatures— another  economy  factor.  Then,  too,  if  one  tower 
must  be  shut  down,  you  can  continue  to  operate  the  others. 

The  advantages  go  on  and  on;  lower  silhouette,  lower  rigging  costs, 
and  utmost  flexibility— towers  can  be  easily  moved  or  supplemented 
as  requirements  change.  And,  like  all  H&M  towers,  these  carry  the 
exclusive  20-Year  Guarantee  on  the  wetted  deck  against  failure  due 
to  fungus  attack  or  rotting. 

Contact  your  Halstead  &  Mitchell  distributor  for  complete  infor- 
naation  on  H&M  cooling  towers  in  3-  to  150-ton  capacities.  Or  write 
Halstead  &  Mitchell  Co.,  Bessemer  Bldg.,  Pittsburgh  22,  Pa. 

Coolinf  To«r*rt  •  Watti  Cooltd  Condtnscri  •  Air-Cooltd  Condtnstfs  •  Finntd  C«<l  Products  •  Air-H«ndltrs 
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(Continued  from  page  10k  t 

Separate  Fire  Pump  Circuit 

A  number  of  special  rural-line  distribution  trans¬ 
formers  incorporatinj?  separate  240-volt  circuits  for 
operating  well  pumps  were 
recently  built  by  Wajrner 
Electric  Corp.,  St.  Louis, 

Mo.  In  case  of  fire,  if  it  be¬ 
comes  neces.sary  to  oinm 
the  secondary  circuit 
breaker  of  the  transformer 
to  disconnect  the  feeders 
to  the  house  and  barn.s,  the 
pump  circuit  remains  en¬ 
ergized  .so  that  water  for 
fighting  the  fire  remains 
available. 

Units  are  conventional 
10  kva  7200  to  240  volt  core 
and  coil  a.s.semblies  pro¬ 
tected  by  .secondary  circuit 
breakers  with  e\xernal 
operating  handles.  Service  to  the  hou.se,  barns,  and 
other  buildings  is  supplied  through  the  breaker,  and 
can  be  cut  off  if  neces.sary.  The  .separate  240-volt 
circuit  for  the  pump,  which  remains  operative  as  long 
as  the  power  supply  to  the  transformer  is  not  inter¬ 
rupted.  is  taken  off  ahead  of  the  breaker. 

More  Information?  Circle  Item  51  on  Inquiry  Card. 


Wet  Type  Dust  Collector 

A  wet  type  du.st  collector,  without  moving  parts, 
requiring  minimum  floor  space,  and  providing  nui.xi- 
mum  efficiency  in  cleaning  air  streams  is  announced  by 
The  DeVilbiss  Co., 

Toledo,  Ohio. 

A  product  of  the 
company’s  Metai 
Fabricators  Divi¬ 
sion,  the  Uni-Wash 
Dust  Collector  is 
made  up  of  standard 
elements  which  can 
adapt  to  most  in¬ 
stallations  offering 
flexibility  while  re¬ 
taining  the  cost 
advantages  of  stand¬ 
ardization. 

A  complete  and 
compact  unit,  i>ar- 
ticularly  adaptable 
to  metal  grinding  and  finishing  orM'rations,  collector 
will  remove,  dirt,  dust,  grindings,  chips,  fumes  and 
vapors.  No  pumps  or  agitators  are  used  in  the  air- 
washing  proce.ss.  Instead,  it  employs  a  jirinciple  for 
wa.shing,  scrubbing  and  fogging  contaminants  out  of 
the  air  .stream  and  depositing  them  as  a  wet  sludge  for 
manual  or  automatic  removal.  Design  is  said  to  enable 


the  collector  to  l)e  offered  at  a  low  initial  cost,  to  a.ssure 
low  ojH*rating  costs  and  minimum  maintenance. 

No  other  wet  type  dust  collector  of  similar  cajwicity 
rt*quin*s  .so  little  floor  space,  the  comiwiny  states.  With 
.st'veral  models  available,  most  applications  can  be  serv- 
icc*d  by  iis.sembling  standard  elements.  Custom  units 
will  be  manufactun‘d  by  the  <livision  for  unusual 
n*quirements. 

More  Information?  Circle  Item  52  on  Inquiry  Card. 


Small  Process  Steam  Boilers 

Sp;ice-. saving  Monitor  (Ktckaged  l)oilers  for  small 
high  pressure  steam  applications,  such  as  dairies, 
canneries,  and  focxl  processing  plants,  are  introduced 
by  Cleaver-Hrooks  ('o.,  .Milwaukee,  Wis. 

The.se  four-pass  horizontal  fire  tub<*  tyjH*  Ixiilers. 


with  5  sq  ft  of  heating  surface  for  each  rated  hor.se- 
I)ower.  are  shipiH*d  ready  for  installation,  complete 
with  integrated  boiler,  burner,  controls,  and  other  com- 
ix>nents.  simple  roof  vent  exhausts  sp«*nt  combus¬ 
tion  ga.ses. 

Boilers  come  in  sizes  from  l.'i  to  fiO  hp,  150  psi,  and 
are  fired  with  either  oil  or  gas,  with  many  size.s  a%’ail- 
able  with  combination  oil-gas  firing.  Units  are  field 
started  by  the  company. 

More  Information?  Circle  Item  53  on  Inquiry  Card. 


Smoke  Recorder 

\  smoke  recorder,  available  from  Photomation,  Inc., 
Bergenfield,  N.  .1..  is  a  null-balance  potentiometer  with 
rapid  traverse  and  adjustable  .sensitivity  that  may  Iw 
.set  to  cover  a  desired  range  of  a  smoke  sixtlrum.  If 
comi)lete  coverage  from  clear  to  blackout  is  desiretl, 
this  covers  the  entire  chart  graduate<l  from  0-100. 

Also  available  are  charts  graduated  from  0-100  with 
Ringelmann  numbf'rs.  If  it  is  desired  to  read  more 
accurately  the  good  combu.stion  hazes,  optimum  haze 
may  be  .set  at  50  on  chart  and  desired  limits  on  either 
side. 

Recorders  may  be  installiKi  on  new  lx)ilers  and  when 
modernizing  older  ones. 

More  Information?  Circle  Item  54  on  Inquiry  Card. 

(Continued  on  page  lOHJ 
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Now  .  .  .  pull  the  fan  wheel 
or  motor  while  DeBothexat* 

Bifureator*  Fan  remains  in  duet. 


Not  just  an  access  door. 
Half  the  entire  cone  comes 


Speed  up  inspection  .  .  . 
slash  maintenance  and 
downtime  costs. 


This  removable  cone  design 
Is  an  exclusive  feature  found  only 
on  DeBothexat  Bifureator  Fans. 


Published  rafings  on  DeBothexat  Fans  tell  you 
exactly  what  the  complete ’fan  unit  puts  out.  No 
guess  work  —  no  allowance  to  be  on  safe  side! 


Pe  Bothezat’^FA  n  s 

DIVISION  OF 

American  /Machine  and  >Mefa(s,  Inc. 

EAST  MOLINE,  ILLINOIS 


THIS  COUPON  ANSWERED  WITHIN  24  HOURS 

DaDOTHEZAT  FANS  DIVISION,  D*p4.  ACH-  1260 
Amarican  Maebina  aad  MataU,  lac. 

East  Moliaa,  llliaois 

Ganllaman;  Your  naw  Ramovabla  Cona  faatura  for  Oa- 
Dothatal  Bifureator  Fans  looks  good  to  ma.  Plaasa  rush 
dascriptiva  litaratura  at  onca. 


NAME 


riRM  NAME 


ADDRESS 


CITY  S  lONE  STATE 

OiirisiiRS  If  AmricaR  MKhiie  iRd  Metals,  Irc, 


WAUNO^y  MACMlFafUr  a  MKHir  TrftTiNG  litACMiNtt  a  OCAOTHCZAT  PAPVS  •  TOLMUA%T  CCNTAPUCALS  •  PILTWATiON  ENOtNCtAS  PiLTBATtON  PAOBiCS 
fllAOABA  PlkTCRt  a  UNITIO  ATATft  GAUGt  a  BAMM  iNtTBUMCNTS  •  LAMB  CLCCtBiC  COMPANY  a  MUNTCA  BPBiNG  COMPANY  •  CLAAEB  GTrCBft  COBPOBATiON 
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News  of  Equipment  and  Materials 


I  Continued  from  poge  106) 

Room  Conditioners 

A  new  Bohn-Aire  series  of  remote  individual  room 
conditioners,  announced  by  Danville  Div.,  Bohn  Alu¬ 
minum  &  Brass  Corp.,  Danville.  Ill.,  is  said  to  adapt 
to  a  wide  variety  of  installation  requirements. 

Four  units  in  five  sizes  each,  from  200  to  600  cfm, 


provide  individual  room  control  of  temperature  and 
humidity  in  apartments,  motels,  hotels,  offices,  hos¬ 
pitals.  or  any  buildinj?  with  central  hydronic  coolinK 
and  heatinf?  systems. 

Both  concealed  and  cabinet  models  are  only  8V2 
inches  in  width.  Installation  and  .sers’ice  are  facili¬ 
tated  by  easily  accessible  mounting  brackets,  piping 
and  electrical  lines,  and  air  vents;  and  removable 
filters  and  motor-fan  as.semblies.  Three-sp<>ed  manual 
control  is  provided. 

More  Information?  Circle  Item  55  on  Inquiry  Card. 


Ten  Scotch  Marine  Generators 

Ten  Petro-Pac  Series  3O0  Scotch  marine  package 
generators,  desijzned  for  easier  maintenance,  lower 
operatinjr  costs,  and  lonjrer  life,  are  available  from 
Petro,  Cleveland,  Ohio.  Rjinjrinjr  in  capacity  from  20 
to  100  hp,  they  are  desijfned  for  hifrh  or  low  pressure 


steam  or  hot  water  for  a  wide  variety  of  applications. 
Generators  operate  on  positive  furnace  pre.ssure. 


said  to  be  matched  precisely  to  a  forced  draft  burner, 
resultinK  in  efficiencies  well  over  80%  without  turbu- 
lators.  They  can  be  fired  with  liRht  oil  or  jras,  or  by 
pras-litrht  oil  combination. 

Separate  head  for  each  jwi.ss  of  tubes  eliminates  un¬ 
due  thermal  eximnsion  and  contraction.  All  tubes  are 
rolled  and  beaded,  not  welded,  for  less  costly  replace¬ 
ment  in  the  field.  Tubes  are  quickly  acce.ssible  throutrh 
hinjrwl  front  doors.  Kntire  lH)iler  has  steel  jacketed 
insulation. 

Water  return  blending  device,  to  distribute  water 
circulation  and  reduce  thermal  .stress,  is  standard. 
Inteffral  steam  .separators  en.sure  dry  steam  under 
adverse  condition.s. 

More  Information?  Circle  Item  56  on  Inquiry  Card. 


Split  Case  Centrifugal  Pumps 

space  requirements  are  .said  to  have  fwen  reduced 
to  a  minimum  in  Tyin* 

AJ  two-stajre  split  ca.se 
pumps  introduced  by 
•Aurora  Pump  Div.,  The 
New  York  Air  Brake  Co.. 

•Aurora,  III.  All  the  time- 
proven  performance  fea¬ 
tures  of  the  company’s 
horizontal  split  case 
pumps  have  been  re¬ 
tained,  the  company 
states. 

Developed  especially 
for  accommodation  to  the 
exactirnr  space  n'quire- 
ments  of  marine  .serv  ice. 
the.se  pumps  are  well 
suited  for  u.se  on  mu¬ 
nicipal  and  industrial 
water  sen’ices,  pressure 
lxK).ster  .service,  coolint?  towers,  fuel  .ser\ice.  circula¬ 
tion.  and  lx)iler  feed,  (’apacities  rarqre  to  1400  jrpm. 
heads  to  125  ft. 

More  Information?  Circle  Item  57  on  Inquiry  Card. 


Boiler  Air-Fuel  Interlock 

Cat.  114P  static  pressure  control  is  desifrntsl  by  The 
Henry  G.  Dietz  Co.,  Inc.,  Ixinjr  Island  City,  N.  Y.,  for 
u.se  as  an  air-fuel  interlock  .switch  on  packaged  steam 
jrenerators  requirint?  safeRuards  to  prevent  flow  of 
fuel  when  a  hazardou.s  condition  is  pre.sent  due  to  lack 
of  forced  draft.  Switch  contacts  are  usually  wired 
in  .series  with  solenoid  of  oil  shut-oflT  valve.  Thus,  oil 
valve  prevents  flow  of  fuel  unle.ss  blowers  are  supplying 
proper  forced  draft. 

Control  is  approved  and  listed  by  Underwriters’ 
I..aboratorie.s,  Inc.;  Factory  Mutual;  and  Canadian 
Standards  As.sociation. 

More  Information?  Circle  Item  58  on  Inquiry  Card. 

(Continued  on  poge  110) 


108 


DECEMKi,  mo.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


TACO  Stocks  your  Custom-Built  Pumps! 


That’s  riRht.  Hy  spcH-ifyinj?  any  stintulard  TACO  “LP” 
pump,  with  its  many  options,  you  can  actually  order  a 
custom-dcsiKnwl,  siiiKle  sUige  centrifuKid  pump  to  pre¬ 
cisely  m«*et  your  requirements! 

For  Hospital  applications,  for  example,  specify  any 
standard  "LP”  with  sleeve  bearinRS  and  (piiet  motor.  For 
industrial  applications  merely  specify  the  Mime  “LP” 
with  hall  hearinRS  and  a  reRular  motor. 

And,  ju.st  as  easily,  you  can  specify  an  “LI*”,  base- 
mounted  or  close-coupled  .  .  .  with  mechanical  seals  or 
stulhnR  boxes,  with  or  without  coolinR  jackets  .  .  .  shafts 
or  shaft  shnwes  in  stainless  steel  and  st)  on.  What’s  more, 
every  “LP”  provides  many  extras,  such  as  advanced  de¬ 
sign  throttle  bushing,  oil  slinger  ring  lubrication,  center- 


line  discharge  and  many  more.  Get  complete  specifica¬ 
tions  .  .  .  specify  “LP”.  All  products  in  the  broad  TACO 
line  are  “efficiency  engineered”  to  provide  maximum  per¬ 
formance  and  economy  on  all  your  installations.  Write 
Taco  Hkatkrs,  Incorporated,  1160  Cranston  Street, 
Cranston  9,  R.  1. 


SERVING  THE  HYDRO  NIC  INDUSTRY  SINCE  1920 


News  of  Equipment  and  Materials 


(Continued  from  page  lOS ) 

Plastic  Pipe-Line  Strainers 

Polypropylene  strainers  to  trap  iKirticles  which 
would  be  injurious  to  process  tniuipment  are  available 
from  Vanton  Pump  &  Equipment  Corp.,  Hillside,  N.  J. 


DWDI  wheels  contribute  to  quiet  oiH‘ration  with 
no  flame  vortexinjr,  regardless  of  static  pressure 
changes  within  the  buildinjr,  the  comjKiny  states. 

Air  is  temptTtHi  by  pji.ssinjr  dinx'tly  throujfh  the 
flame.  However,  accordinjr  to  the  nuinufacturer  the 
desitTn  etflciency  of  the  unit  is  such  that,  under  the 
most  adverse  conditions,  air  is  twenty  times  purer  th.-in 
nsjuired  by  the  Bureau  of  Standards  and  American 
Conference  of  (Governmental  Hyjrieni.st.s. 

Available  in  twenty-six  sizes  from  8,000  to  150, (M)o 
cfm,  units  have  full  m<Hlulatinjr  turn-down  ratio  of 
25:1. 

More  Information?  Circle  Item  61  on  Inquiry  Card. 


Lijrht  weijrht,  hijrh  strength,  and  chemical  resistance 
make  strainers  well  suited  for  applications  involving 
solvent.s,  jrreases,  oil,  and  the  majority  of  common 
acids  at  temperatures  to  185  dejr  F.  Element  easily 
removed  for  cleaninjr. 

More  Information?  Circle  Item  59  on  Inquiry  Card. 


Valve  Controls  Fuel  Oil 

.A  line  of  Mod-l'-Flo  control  valves  automatically 
govern  flow  of  fuel  oil  to  variable-fire  nozzles.  I)e- 
velofH'd  by  Hill  Machine  Co.,  Rockfonl,  III.,  valves  are 
made  in  three  sizes,  coverinjr  nozzle  ratinjrs  of  5  to  flo 
Kph.  They  will  deliver  straijrht-line  variation  of  nozzle 


Grab  Bar  with  Sixteen  Sides 

\  functionally  desiprned  prrab  bar  with  a  new  jrrip- 
pinjr  surface  of  sixteen  flat  planes  is  offered  by  the 
Logan  Hospital  FGquipment  Co..  Glendale.  Calif.  For 
installation  in  .showers,  bath  room.s,  toilets  and  next 
to  sitz  baths  or  wherever  .self-a.ssistance  is  required 
to  aid  the  u.ser.  Polygrab  hospital  type  grab  bars  are 
esjjecially  de.signed  for  the  aged  or  handicappt'd  in 
geriatrics,  therapy  centers,  rest  homes,  hospitals  for 
the  mentally  ill,  schools  or  pri.son.s.  \  sjHK’ific  tyiw' 
is  offered  for  every  requirement. 

More  Information?  Circle  Item  60  on  Inquiry  Card. 


Packaged  Makeup  Air  Heater 

National  Champion  MA  direct  fired  makeup  air 
heater,  manufactured  by  National  Heater  Co.,  Inc.,  St. 
Paul.  Minn.,  requires  no  ductwork  and  operates  inde¬ 
pendently  of  pre.sent  heating  systems,  making  it  simple 
and  inexi>ensive  to  install. 

De.signed  for  all  makeup  air  requirements,  including 
tempering,  drying,  and  humidity  control,  unit  has 


weatherproof  con.struction,  100''o  available  operating 
efficiency,  complete  flexibility  of  installation  and  dis¬ 
charge  arrangements,  full  modulating  air  flow  mixer, 
and  built-in  electrical  control  r>anc!. 


output,  and  thus  provide  efficient  firing  of  the  burner 
down  to  >4  or  1  5  of  nozzle  rating,  the  company  states. 

Valve,  of  the  spool  type,  can  Im*  adjusted  by  any 
straight-line  actuator  linketl  to  the  stem  which  has  a 
total  linear  motion  of  2  inches.  The  .spof)l  cylinder  h.as 
a  spiral  groove  of  increasing  depth  which  meters  the 
flow  depending  on  what  jKiint  along  this  graduated 
groove  is  exi>o.s«*d  at  the  intake.  \  pla.stic-s<»at  valve  at 
the  end  of  the  sprK)l  travel  provides  iK>sitive  shut-off 
More  Information?  Circle  Item  62  on  Inquiry  Card. 


Toilet  Enclosure  Hinge 

A  hinge  for  toilet  enclo.su re  doors  that  its  manu¬ 
facturer  says  will  never  wear  out  is  produced  by  Fiat 
Metal  Mfg.  ('o.,  Franklin  Park.  Ill.  Bearing  surface 
of  the  only  working  part  is  DuPont  Zytel  Nylon  which 
is  .self-lubricating,  and  unaffecteri  by  fungus,  insects, 
.soaps,  detergents,  alkalies,  lubricating  oils  and  most 
acids. 

This  gravity  tyi)e  hinge  has  load  bearing  and  cam 
action  surfaces  of  nylon.  With  its  .stainle.ss  steel  pintle, 
operation  is  quiet  and  smooth.  And,  because  Zytel 
Nylon  is  virtually  frictionless,  the  hinge  requires 
minimum  ri.se  and  fall  for  accurate  oiM‘ration.  This 
hinge  is  factory  installed  (except  for  bracket  and 
pintle)  to  insure  jwsitive  alignment. 

More  Information?  Circle  Item  63  on  Inquiry  Card. 

(Continued  on  ptige  112) 
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WhirlBlast 

FORCED  DRAFT  GAS,  OIL 
DUAL-FUEL  BURNER 


Cuts  stock  from 
this  to  iWs  — 


IL  -Ji  Eliminotos cosHy  boilor  jL. J 
bos«  ond  reduces  heighti®— -3| 


SAVES  CONSTRUCTION  COSTS 

No  stack  —  no  pit  —  no  brick,  inside  or  out.  In  a  sealed 
fircKx  only  a  sni«)ke  vent  is  required.  No  high  st  ick,  no 
bulky  draft  inducer,  no  secondary  air  dampers  or  ducts,  no 
brick  setting,  no  boiler  refractory.  Hurner  tits  any  boiler; 
It  simply  bolts  to  the  boiler  front,  with  firing  head  through 
the  fire  door  opening. 

NO  FLAME  PULSATION 

Steodiest  flamm  ever  developed.  The  WhirlHIast  firing 
he.id.  a  new  design,  solves  the  persistent  problem  of  flame 
puKition.  A  steady,  eflicient.  fuel-saving  flame  is  achieved 
without  firebos  breather  vents  or  any  other  makeshift 
device,  fires  gas  or  oil  with  high  efficiency  :  changes  fuels 
instantiv. 


HEATING  AND  AIR  CONDITIONING 
AIRCRAFT  COMPONENTS  AND  EQUIPMENT 


MISSILE  AND  AIRCRAFT  GYROSCOPES 


CLEAN 

No  smoko/  bums  cloan.  Accepted  standards  of  oil  firing 
allow  a  1 5  minute  warm-up  period,  during  w hich  time  smoke 
is  tolerated.  The  Iron  Fireman  WhirlBlast  burner  produces 
a  clean  flame  in  seconds,  preventing  fuel  waste,  fouled  flues 
and  air  pollution. 

PACKAGED 

No  spocial  skill  to  install,  adjust,  service  or  oporato 

When  you  bolt  the  WhirlHIast  unit  to  the  boiler  front  you 
install  a  complete  forced  draft  firing  system,  combining  air 
and  fuel  systems  and  electronic  combustion  controls.  It 
leaves  the  factory  as  an  operating  unit,  factory  wired  and 
tested. 


Send  coupon  for  furthor  information 


IIROIM  Rl 


IVIAIM 


Iron  KifrmAn  Mf*  .  -^092  W  IftfHh  St.,  C'lrveUnd  11,  OHm 
(In  <  jinAflA.  Ktl  U  nrtl  St  .,  Torsmtol 


rieper  e^ntl  full  information  ami  «|irN-ihratii 


I  the  U  hirlRIa*!  Burner. 


ELECTRONIC  EQUIPMENT 


CONTROL  INSTRUMENTS 


News  of  Equipment  and  Materials 


[Continued  from  page  110) 

Packaged  Wafer  Chillers 

A  new  line  of  packapred  water  chillers  for  industrial 
and  commercial  air  conditioninjr  installations  is  intro¬ 
duced  by  Air  Conditioning  Div..  Westirifrhouse  Eilectric 
Corp.,  Staunton.  Va.  The  PKIJ  tine  of  water  chillers 
includes  eipht  sizes  in  ratinjrs  from  20  to  100  tons. 

The  compres.sor  motors  on  these  chillers  are  pro¬ 
tected  by  a  Guardistor  over-temjK'rature  control  circuit 
that  provides  positive  motor  protection  against  over- 


heatinjr  from  any  cause;  excessively  hijrh  or  low  volt- 
ajre,  sinjrle  phasinsr.  or  loss  of  E'reon  from  the  com¬ 
pressor.  In  addition,  quick  trip  overload  heaters  are 
included  for  ix).sitive  six-second  kick  out  on  any  over¬ 
load  condition,  even  on  cold  start. 

The  larjrer  units,  rated  at  60.  80.  and  100  tons,  have 
twin  compres.sors  that  provide  .step  startinjr,  demand 
charjre  .savings  durinjr  mild  seasons,  and  protection 
apain.st  complete  loss  of  ser\ice  in  event  of  failure  in 
one  -sy.stem. 

E]ach  unit  is  compact  and  complete  with  a  wired  con¬ 
trol  center  that  includes  starters  and  siifety  oj>eratin>r 
controls.  For  process  coolinjr  and  sptx-ial  commercial 
installation.s,  40-de?ree  leaving  water  temj)erature  de- 
si^rns  are  available. 

More  Information?  Circle  Item  64  on  Inquiry  Card. 


Expansion  Joints 

New  expansion  joints  for  hot  water  and  steam  heat- 
inj?  installations,  for  straight  baseboard  runs  of  25  ft 
or  more  and  water  temj)eratures  ranjrin^  from  100  to 


250  de>r  F,  are  available  from  Modine  .Manufacturing? 
Co.,  Racine,  Wis. 


The  joints  have  a  larjre  bronze  bellows  with  copiK*r 
tubinf?  that  is  electronically  weldinl  at  each  end  for 
sweat  connections.  Two  larjre-sized  laminattxl  fil>er 
rinjrs  are  providtxl  to  a.ssure  a  completely  water-ti»rht 
unit.  Recommended  maximum  pre.ssure  for  hot  water 
is  45  psi,  and  for  .steam,  15  i>si. 

More  Information?  Circle  Item  65  on  Inquiry  Card. 


Prefabricated  Piping  Systems 

Prefabricated  pipinjr  systems  for  overhead  and  un¬ 
derground  distribution  of  steam,  hot  water.  pnH’ess 
li(juids.  and  refrijreration  lines,  called  Plasti-clail,  are 
otTertnl  by  Ric-wiL.  Inc..  HarlH>rton.  Ohio. 

Overhead  system  consists  of  pipe  and  insulation 


covered  with  aluminum  foil  over  which  are  two  wrap- 
pinjrs  of  fiber  jrlass  cloth  intejrrated  with  the  Plastic- 
clad  material.  -\  final  color  coat  ( trreen  is  standard) 
of  Plasti-clad  is  applied  to  finish  the  unit. 

Kntire  system  is  factory  prefabricat«'<l.  complete 
with  expansion  loops,  anchor  units,  ellmws,  and  T 
units,  ready  for  installation. 

For  underjrround  distribution,  pipe  and  insulation 
are  covered  by  a  spiral  welded  metal  conduit,  which  is 
protected  against  .soil  and  stray  current  corrosion  by 
a  20  to  25  mil  coatirqr  of  cold-cured  e|if)xy  coatinj?  rein¬ 
forced  with  fiber  ^lass  cloth. 

More  Information?  Circle  Item  66  on  Inquiry  Card. 


Epoxy-Clad  Solenoids 

Completely  waterproof  ejK>xy-clad  coils,  .siiid  to 
eliminate  the  most  common  cau.se  of  coil  failure,  are 
standard  on  all  solenoid  valves  catalojred  by  .lackes- 
Kvans  Mfj?.  Co.,  St.  Ixiuis,  Mo.  Units  are  line  testisl 
at  2300  volts. 

Most  common  application  of  these  .solenoids  will  be 
in  fan-coil  units,  the  comjiiiny  states,  although  they 
will  l»e  useful  wherever  it  is  desire*!  to  eliminate 
I»r).ssibility  of  coil  failure  or  burnout  due  to  conden.s.a- 
tion,  frost,  oil,  jra.soline,  fluid  spray,  or  oth^-r  corrosive 
liquids.  Ka.ses  and  vajK)rs. 

A  wide  rari^o*  of  tyjM-s  is  offenil 

More  Information?  Circle  Item  67  on  Inquiry  Card. 

(Continued  on  jnigt  tt l,t 
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Srotfi$li  h’ltf  Trmfile,  H'anhitfffton,  /).  (’.  Comfortably  cooled  at  low  rout  with  gan-operatcd  Ready-Power  Air  Conditioning. 
CnnBultini;  Knjrineer:  Si7«'»r  Atnociaten.  ('ontractor;  Joinee  Refrigeration,  Inc. 

GAS-operated  READY- POWER  air  conditioning 
achieves  lowest  known  operating  costs 


In  clubs,  churches,  theatres,  IwwlinK  alleys,  stores, 
factories  . . .  for  every  type  of  commercial  and  in¬ 
dustrial  air  conditioning  application... jras-operated 
Keady-Power  units  condition  air  with  extremely 
low  input  per  ton-hour. 

All  Keady-Power  units  average  less  than  1.‘?  cubic 
feet  of  natural  jras  per  ton  per  hour.  What’s  more, 
the  total  operatin^r  cost  amounts  to  b.s-.s-  than  tun 
C(  nt  fn  r  fttn  pt  r  httiir. 

What  makes  this  possible?  Keady- 
I’ower  air  conditioning  combines  the 
unmatched  fuel  economy  of  j^as  with 
a  uniciue  variable  speetl  operation. 


Cae-oiierated  Rcady-Powcr 
Air  Conditioning  unm  natural 

gan  engine-driven  comjirensor 
unitn,  condeniting  unite  or 


LO.ADMATCH  CONTROLS  automatically  adjust 
output  and  fuel  consumption  to  actual  cooling  re- 
(juirements.  Cooling  is  constant,  as  opposed  to  the 
OX-OF’h’'  operation  of  some  sy.stems. 

(iet  all  the  facts  on  the  unusual  economy  and  effi¬ 
ciency  of  gas-operated  Keady-Power  Air  Condition¬ 
ing.  Call  your  local  Gas  Company,  or  write  to  the 
Keady-Power  Company,  Detroit  14,  Michigan. 

.Anii  rican  Gas  A.s.sociation 

FOR  AIR  CONDITIONING 
GAS  IS  GOOD  BUSINESS! 


rnatched  chiller-condcneer 

unite.  Ready-Power  oders 
packaged  eyetenie  with 

capacities  from  .’0  to  110  tons. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING,  DECSMIER,  19*0 
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(Continued  from  page  112) 

Small  Boilers  for  Process  Steam 

Cyclotherm  CE  small  boilers  for  use  in  food-proc- 
essinjr,  electro-platintr,  laundry,  and  other  industries 
requiring  small  amounts  of  process  steam  or  hot 
water  are  announced  by  Cyclotherm  Div.,  Crane  Co., 
Johnstown,  Pa. 

Six  models  are  available,  ranjjinjr  from  16  to  60 


bhp.  Boilers  are  .'<aid  to  reach  full  power  within  20 
minutes  from  a  cold  start.  Return  tubes  are  arranjfed 
concentrically  around  a  central  furnace.  Lijrht  oil 
burners  utilize  pressure  atomizintr  type  nozzles.  Eighty 
percent  efficiency  is  guaranteed. 

Control  system  features  automatic  attachments  of 
higher  priced  industrial  equipment,  the  company 
states.  Timer  utilizes  straight  gas  or  combination 
light  oil  and  gas  units  with  solenoid  valve  controlling 
straight  light  oil  units. 

A  full  line  of  oi»tional  and  auxiliary  equipment  is 
available. 

More  Information?  Circle  Item  68  on  Inquiry  Card. 


Extended  Ventilator  Bases 

A  series  of  extended  ba.ses  for  roof  ventilators  is 
announced  by  Western  Engineering  &.  Mfg.  Co.,  Los 
Angeles,  Calif.  Ba.ses  range  in  size  from  15  to  48 


inches  .square,  and  are  designed  for  u.se  with  low 
silhouette  hooded  exhaust  ventilators. 


Glass  fiber  insulation  liner  reduces  air  and  motor 
noi.se.  Available  in  galvanized  or  aluminum,  ba.ses  are 
u.sed  to  mount  the  ventilators  on  flat,  .slanU*d  or  jx'aked 
surfaces. 

More  Information?  Circle  Item  69  on  Inquiry  Card. 


Thermometer  Clips  on  Pipe 

A  pipe  “thermometer  that  clips  to  steam,  water, 
refrigeration,  gas  and  other  pipes  by  means  of  twin 
spiral  spring  clips  supplied  with  each  instrument,  is 
announced  by  Abrax  Instrument  Corj).,  Jamaica,  N.  Y. 


Clips  eliminate  any  need  for  branching  or  drilling. 
The  thermometers  are  precalibrated  to  counteract  the 
po.ssibility  of  error  through  heat  lo.s.ses  of  radiation 
or  convection. 

They  can  be  u.sed  for  all  pijH'S  up  to  SVi  inches  in 
diameter,  and  come  in  two  lemjx-rature  ranges:  from 
plus  32  to  320  deg  F  and  from  minus  14  to  plus  134  deg. 
More  Information?  Circle  Item  70  on  Inquiry  Card. 


Thin  Gage  Flashing 

Development  of  a  thin-gage  flexible  sheet  for  elastic 
through-wall  flashing  and  membrane  waterproofing  is 
announced  by  The  Dow  Chemical  Cx).,  Midland,  Mich. 

Trademarked  Saraloy  200,  the  material  is  designed 
as  a  companion  product  to  Saraloy  400  elastic  fla.shing 
which  has  a  succe.ssful  ten-year  field  history.  Saraloy 
400,  with  a  nominal  thickness  of  1  16  inch,  is  u.sed 
for  heavy-duty  waterpn)ofing  and  for  flashings  ex- 
[)Osed  to  direct  sunlight,  while  Saraloy  2(t0,  with  a 
nomitial  thickne.ss  of  1  32  inch,  is  recommeinbsl  for 
mo.st  waterproofing  and  flashing  applications  that  do 
not  involve  direct  sunlight.  The.se  include  window 
heads  and  sills,  simndrels,  belt  and  ba.se  courses,  foun¬ 
dations,  tunnels,  machinery  pit.s,  swimming  i»ool  aprons 
and  shower  pans. 

The  new  material  is  de.scribe<l  as  a  tough,  flexible 
sheet,  finely  eml>o.s.sed  on  one  side  to  provide  m«*chani- 
cal  keying  action  in  motor  joints,  .self-extinguishing, 
water  and  corrosion  resistant  and  ea.sy  to  paint,  to 
lx)nd  and  to  fabricate. 

More  Information?  Circle  Item  71  on  Inquiry  Card. 

(Continued  on  page  116) 
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JurOMWtC  UfOCM  COmTWOi, 


Aruvo  DUCTAPE 


f  Complice  Mith  all  building  codes 
for  flame-resistant  diKt  tapes. 
f  Self-adhesive  . . .  sticks  to  any 
duct  material  or  insulation. 
t  Will  not  support  flame  . . .  holds 
lirmly  at  high  temperatures, 
f  Nothing  to  mix  . . .  saves  latxir. 
f  Vaporproof . . .  waterpriH>f. 
t  Meets  ASTM  standards. 

.4 1 A  your  jobber  for  DVCTAPE. 


S*UO«^ 


ARNO  ADHESIVE  TAPES,  INC 

Dr.  Sc#io/rt  7op«  Otytuon 

4104  OKie  St.,  MKHi9on  City.  Ind 


GOLD  SEAL 

UNE  TAP  VALVES 


U  S.  roi.  No.  3.127,913 

Provides  a  positive  sealed  port 


mm  HAMMER 


CONTROLS  HYDROSTATIC  SHOCK 


NOW  YOU  CAN 

SPECIFY  SHOCK  CONTROL  BY  HYDRO-TROL 
ON  EVERY  JOB 

tiSj  Time  after  time,  and  place  after  place  where  extreme  hydro- 
jT  static  pressures  have  caused  other  big  shock  controls  to  fail, 

^  we've  installed  this  big.  new  Hy-Outy  Hydro-Trol  to  test  its  ability 

to  perform  on  the  toughest  jobs  possible. 

^  In  all  cases  where  this  unit  has  been  installed,  it  has  proved 


at  low  cost 

•  Test,  charge,  discharge  a  system 
in  minutes 

•  Taps  into  any  refrigeration  line  from 
3/ 16’  0  D.  to  5/8"  0  0. 

•  Easier  installation  from  the  top  using 
two  Phillips  type  screws 

•  Larger  threaded  boss  provides  more 
strength  and  better  sealing  surface 

•  Features  3  point  sealing 

•  Replaceable  needle 

Ust  with  Cold  Seal  Swivel  Control  Valve 

CV-1G  or  CV-2G. 

For  additional  information  sff  your  Wholesaler 
or  write  to  Dept  V  12 


CV-IC 


CV-2G 


Designed  to 
operate  all  line 
tap,  line  port, 
can  tap  and 
access  valves. 
Gold  Seal  con¬ 
trol  valves  in¬ 
corporate  a 
swivel  top  ad¬ 
justable  to  an 
easy  working 
position. 


INC 

1  O  i*  C)  E  1  *»  t  M  s'  T  M  1  1  T 

•  Mi  A  k  1  A  M 

»  1  ()  fV  I  ()  A 

unmatched  for  efficiency  and  effectiveness  in  absorbing  and 
controlling  the  destructive  pressures  of  hydrostatic  shock,  and 
eliminating  resulting  water  hammer. 

Specially  engineered  and  sired  for  the  rough  duty  of  big  tough 
jobs  like  commercial  launderies.  bus  and  truck  washing  stations, 
pumping  systems,  or  any  big  piping  system  where  extreme  hydro¬ 
static  pressures,  and  shocks  are  encountered,  this  new  Hy-Outy 
Hydro  Trol  can  be  counted  upon  to  deliver  the  same  unequalled 
performance  that  has  earned  all  six  smaller  sized  Hydro-Trols  the 
reputation  of  being  the  most  efficient,  effective  and  dependable 
line  of  shock  controls  ever  made 


FOR  FURTHER 
INFORMATION 
WRITE  FOR  YOUR 
COPY  OF  SHOCK 
CONTOl BY 
HYDRO-TROl 
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(Cmtinued  from  page 

Thermostatic  Cooling  Regulator 

Tj'pe  16  thermostatic  cooUnjr  reprulator,  announced 
by  Lawler  Automatic  Controls.  Mt.  Vernon,  N.  Y.,  is 
especially  designed  for  use  where  a  water  bath  is  to 
be  maintained  at  a  con¬ 
stant  temperature  by  the 
regulated  addition  of 
chilled  water.  It  will  also 
control  many  cooling  proc¬ 
esses  very  accurately,  such 
as:  engine  jackets,  mold¬ 
ing  platens,  air  compres¬ 
sors.  and  after  coolers,  the 
company  states. 

The  manufacturer 
claims  five  points  of  su¬ 
periority:  (1)  More  com¬ 
pact  construction  for 
space-saving  installations ; 

(2)  No  valve  stem  fric¬ 
tion  and  less  maintenance 
due  to  its  packless  design;  (3)  Extreme  sensitivity 
to  minute  temperature  changes:  (4)  Ver>’  wide  ad- 
ju.stability  of  range  in  100  deg  F  increments;  and 
(5)  Suitability  for  original  equipment  manufacturers, 
where  small  quantities  of  accurately  controlled  water 
or  other  cooling  mediums  are  required. 

Regulator  is  currently  available  in  Vs  and  a^-inch 
sizes  only.  Both  are  fabricated  with  stainle.ss  steel 
trim,  and  6  ft  of  armored  capillary  tubing  with  a 
standard  range  of  100-200  deg.  Other  ranges  are 
available  on  request. 

More  Information?  Circle  Item  72  on  Inquiry  Card. 


Electronic  Vibration  Guard 

An  electronic  warning  device  for  protecting  equip¬ 
ment  and  proces.ses  against  damage  from  exce.ssive 
vibration  is  announced  by  Industrial  Balancer  De¬ 
partment,  Stewart-Warner  Corp.,  Chicago.  Ill.  It  is 
sensitive  to  vibrations  as  minu.scule  as  two-millionths 
of  an  inch  amplitude,  the  manufacturer  states. 

A  re.sonance-type  vibration  monitor,  it  stands  senti¬ 
nel  on  the  machine,  fan,  grinder,  turbine  or  other 
equipment  which  it  is  .set  to  monitor — flashing  a  signal 


or  stopping  the  machine  if  .safe  limits  of  vibration 
amplitude  are  exceeded.  It  al.so  becomes,  with  an 
acces.sory  plug-in  attachment,  a  jjortable  balancer  to 
be  used  in  correcting  the  condition  creating  the  vibra¬ 
tion.  The  unbalanced,  vibrating  part  can  be  corrected, 
in  place  and  at  once,  in  mo.st  ca.ses. 


A  unique  feature  of  the  device,  which  multiplies 
its  utility,  is  its  tuneable  pick-up.  which  filters  out 
extraneous  vibrations  through  mechanical  resonance, 
thereby  excluding  all  vibration  frequencies  except  that 
for  which  it  has  been  pre-set.  It  is  also  jHissible  to 
“read”  the  vibrations  of  .several  bearings  or  units  at 
the  .same  time,  by  u.se  of  a  channel  .scanner  which  auto¬ 
matically  fetnls  into  the  monitor  information  trans- 
mitte<l  from  each  bearing,  in  turn,  by  individual  pick¬ 
ups,  the  company  states. 

Some  of  the  applications  for  which  the  new  Stewart- 
Warner  vibration  monitor  is  l>eing  u.sed  include  pro¬ 
tection  of  gas  turbine  engines;  pumps  and  motors  at 
remote  locations,  and  fans,  imi>ellers  and  blowers. 

More  InformaHon?  Circle  Item  73  on  Inquiry  Card. 


Remote  Room  Air  Conditioners 

Type  F  F'edair  remote  air  conditioners  with  free¬ 
standing  and  rt*ces.sed  floor  models  and  exposed  and 
concealed  overhead  models  are  announced  by  Heating 
Div.,  Fedders  Corp.,  Trenton.  N.  J. 

Free-standing  floor  models  measure  only  H-'i  inches 


from  front  to  back,  making  them  unusually  compact 
both  for  new  and  modernizing  installations.  Features 
include:  snap-on  front  panel,  completely  insulated  coil 
compartment,  factory  installed  manual  air  vent.  1080- 
rpm  fan  motor  with  high-capacity  blowers  for  un- 
u.Hualiy  quiet  oi)eration.  fan  motor  di.sconnect  plug,  tap- 
wound  motor  which  eliminates  reactor  f«)r  push  button 
sp^H'd  control. 

More  Information?  Circle  Item  74  on  Inquiry  Card. 


New  Colors  for  Washfounfoins 

Bradley  Washfountain  Co.,  Milwaukee,  Wis.,  is  offer¬ 
ing  stainless  steel  washfountains  with  six  harmonizing 
{)edestal  colors  in  addition  to  standard  metallic:  yellow, 
blue,  green,  tan.  mint  green,  and  white.  Marmorite 
1k)wIs  are  offered  in  four  color  choices;  vitreous  enam¬ 
eled  washfountains  in  six  choices. 

Color  choices  are  in  resj>onse  to  demands  of  archi¬ 
tects  and  designers  who  are  .seeking  color  for  warmth 
and  attractivene.ss  for  washfountain  installations  in 
washrooms,  hallways,  classrooms,  in  alcoves  near 
lunchrooms,  and  a  variety  of  industrial  applications. 
More  Information?  Circle  Item  75  on  Inquiry  Card. 

(Contintuf!  on  pogr  I1H> 
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BOOKS 

.  .  .  give  you  the  answers  to  your  design 
problems.  And  It's  easy  to  build  your  reference 
library  with  the  useful  volumes  described  on  the 
Insert  sheet  Inside  the  back  cover.  Just  use  the 
prepaid  order  card  to  get  the  ones  you  want. 
THE  INDUSTRIAL  PRESS.  Publishers,  93  Worth 
Street,  New  York  13,  N.  Y. 
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irj^USPRAY  HOZZLES 

ond  all  related  accessories  for 

HUMIDIFYIHGldZ:::£t^rce 

For  industrial  installations  of  every 
W  ■  size  Spraying  Systems  offers  all 
■  needed  eQuipment . . ,  everything 

I  compressor. 

fuawTic  ■  Provides  high  efficiency,  dependable 

^y«em;  only  tw  components  have 
*C£$$o«ia  sucN  AS  mwing  parts.  Engineered  for  easy 

^DtSMTs,  installation  and  simplified  maintenance. 

tcaoBtteeuToas  wr.te  for  bu.i.,u,  82 . . . 

spfiy  nozzles,  assemblies  and 
parts  for  manual  or  automatic  ~ 

I  humidifying  systems.  S&Jte 

ALSO  SUPPLIED . . .  spray 
nozzles  for  evaporativt 
condensers,  air  washers, 

and  roof  cooling  systems. 


*cccs$o«a  SUCH  as 
AR  reTERs.  MMamATs 

RceeuTORs 


MPACT  MHeuMSTiiie  i^rc 


SPRAYING  SYSTEMS  CO 

3261  RANDOLPH  STREET  .  BEUWOOD.  RUNOIS 

aovancio  spray  nozzle  design  for  new  dimension 
IN  CONTROL  AND  PERFORMANCE 


SYNCRO-FLAME 

u.L  APPROVED  PRBSSURB  BURNBRS 


DUAL-FUEL 
GAS  OIL 
I  The  fnsti§e  termer 


Designed  for  the  hard- 
to-fire  jobs.  Fires  all 
types  of  boilen,  warm 
air  fumacea,  and  ovens. 
Standard  featurea  are  “estraa"  on 
other  burners.  Flame  retention  .  .  . 
oontroUad  flame  pattern  .  .  .  rotary 
action  flame  .  .  .  automatic  fuel-air 
lateat  electronic  aafety  con- 
poliahed  aluminum  houaing. 
Write  todey  lor  detailed  inlormetion  Factory  wired  end  fire-tested. 


SYNCHRONOUS  FLAME,  lx.,  277  N.  Mala  Si.,  Wdwxth,  WIs. 


THE  ORIGINAL  SQUARE  AND 
RECTANGULAR  AIR  DIFFUSERS 


STURDILY  CONSTRUCTED 

•  All  louvers  arc  (irmly  welded  to  diffusing  vanes  in 
parallel  lines. 

•  The  louvers  cannot  be  tampered  with  or  altered. 

•  Solid  construction  eliminates  strumming  or 
vibration. 

•  A  metal  plate  is  welded  at  the  corner  joints  to 
add  greater  rigidity  to  the  unit. 

MORE  THAN  1,000,000  IN  USE  TO  DAY 


Only  AGITAIR  square  and  rectangular  diffusers  employ 
the  jet  induction  feature  due  to  scientically  designed 
diffusing  vanes. 

These  AGITAIR  diffusers  with  built-in  diffusing  vanes, 
are  designed  and  positioned  to  serve  as  air  pumps,  com¬ 
pressing  the  air  into  a  multiplicity  of  jets.  These  jets 
issuing  from  spaces  between  adjacent  louvers,  produce 
a  high  degree  of  turbulence  which  rapidly  mixes  the 
primary  and  room  air  and  assures  control  of  the  entire 
cubicle  contents  of  the  spaces  served. 

AGITAIR  jet  induction  type  diffusers  are  custom- 
made  with  louver  arrangements  for  1-2-3  or  4  way  pro¬ 
portional  blows. 

Ask  for  technical  catalog  R-108 

AIR  DEVICES  INC. 

185  MADISON  AVENUE,  NEW  YORK  16,  N.Y. 

BffffR  PRODUCTS  FOR 

AIR  DISTRIBUTION  •  AIR  CLEANING  •  AIR  EXHAUST 


N«ws  of  Equipment  and  Materials 


I  N  S  T  R  U  N  T  S 


News  of  Equipment  and  Materials 


Pipeline  Strainers  Clean  Quickly 

Savinjrx  in  lal>or  of  up  to  90%  are  said  to  bt*  ik).s- 
sil)U*  with  a  line  of  t)afkwash  piiM-line  strainers  intro- 
«liu*ed  tiy  Fluid  ('ontrol  Div.,  Zurn  Industries,  Inc., 
Krie,  I’a.  There  are  no  l»«lts,  covers,  or  straining  ele- 


Thermal  expansionr^i^alv 
set  accurately  in  less  than 
a  minute  with  the  .  .  . 


PYROCON 


Filiminate  the  clumsy,  slow  thermom¬ 
eter  method  of  determining  temiHjra- 
tures  in  the  system. 

The  thermal  expansion  valve  that 
meters  the  flow  of  refrigerant  gas  into 
the  cooling  coil  is  a  critical  ix>int  in 
any  cooling  system.  Extreme  accu¬ 
racy  is  ne<*e88ary  in  adjusting  the  valve 
to  obtain  peak  efficiency  in  heat 
absorption. 

The  Alnor  Pyrocon  will  give  instant 
tem|)erature  readings  at  the  discharge 
side  of  the  ex)>ansion  valve,  the  jioint 
where  heat  absorption  starts,  and  on 
the  outlet  of  the  cx>il  where 
the  total  heat  absorbed  is 
registered.  The  tem|)erature 
differential  enables  the  o|)er-  M 
ator  to  make  a  |)erfe<-t  setting  m^fy\ 
of  the  expansion  valve  im-  I 
mediately. 

Pynx'on  model  4(XK)  with 
a  temperature  range  of 
0-300®  F.  is  re<'ommended. 

Price  with  case  including 
shielded  thermoi'ouple  tip 
.$125.00  f.o.b.  Chu-ago 

The  Pyroc'on  is  also  ideal 
for  testing  steam  tra{)8,  bal-  ^ 

ancing  hot  water  systems, 

IcK-ating  hot  water  pij)es  in  ^ 

cement  fl(x>r8.  testing  panel 
heating  in  walls.  fl(X)rs  or 
ceilings,  or  making  any  sur- 
fac’e  temi)erature  reading. 

Other  models  with  ranges 
up  to  0-2000®  F.  and  sub¬ 
zero  ranges  also  available. 


rneiits  to  removi*  or  replace,  and  no  .sjMrial  tools  needed, 
the  company  states.  A  reverse  flow  of  backwash  fluid 
rinses  strainer  free  of  all  foreign  matter  at  the  turn 
of  a  valve,  di.scharges  debris-laden  waste  directly  into 
existing  drainage  .system.  Maintenance  jH'r.sonnel  are 
never  exjK>.se<l  to  toxic,  caustic,  or  noxious  fluids,  or 
high  temjH-rature  water.  .Strainers  are  available  in 
single  or  double  gate-  or  plug-type  models  accommo¬ 
dating  a  full  range  of  piiwline  diameters. 

More  Information?  Circle  Item  78  on  Inquiry  Card. 


Electric  Light  and  Heat 


(iuart7,he«*t.  a  surface  mounted  infrared  heater  and 
lighting  fixture  with  a  circular  quartz  heat  element 
is  announced  by  Infrared  (’or|H)iation  of  .-Xmerica, 
Westbury.  L.  !..  N.  V. 

Itateil  at  Son  watts  and  12u  volts,  the  unit  Isiasts 


a  24  karat  gold  plated  reflector  said  to  reflect  40'^,' 
more  heat  and  effectively  resist  weather  damage. 

.According  to  the  manufactun'r,  the  circular  element 
is  a  significant  advance  over  the  straight  quartz  tube 
in  that  its  output  can  be  optically  focused  to  spot 
heat  any  area  with  a  uniform  warmth.  Principal 
applications  foreseen  are  in  bathrooms,  guard  hou.ses, 
patio.s,  cottages,  sidewalk  bank  teller  booths,  outdoor 
restaurants,  etc. 

More  Information?  Circle  Item  79  on  Inquiry  Card. 


Bwffvtiw  No.  4257  cooTohm  compfor*  information  on 
tfm  full  lino  of  Pyrocon  /MrrvmonN.  Writo  for  copy. 


ALNOR  INSTRUMENT  CO. 

Otviiion  of 

Illinois  TestinK  Laboratories,  Inc. 
Rm.  S70 , 420  N.  LoSelle  St.,  diksfe  1 0,  III. 
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SIMPLE,  TROUBLE-FREE 
VACUUM  THERMOSTAT 
DESIGN  ASSURES 
EFFICIENT,  ECONOMICAL 
STEAM  TRAP  OPERATION 


News  of  Equipment  and  Materials 


Portable  Air  Cleaner 


TFA  hijfh-capju-ity  |K>rlal»lt*  air 

cU'aner,  manufactured  by  Trion,  Inc.,  McKee.s  UcK’k.H, 
Pa.,  is  a  commercial  r<K>m  unit  for  areas  where  lack 
of  ductwork  prevents  installation  of  a  centraliz«*<l  .sys¬ 
tem.  It  may  be  used  in  restaurants.  c(K'ktail  louiures. 


hotel  and  motel  meeting  nsmis.  oHici*s  or  f(»r  any  appli¬ 
cation  wh<‘n  l(H‘aliz«Hi  clean  air  is  desirable. 

Unit  has  the  capacity  to  clean  air  in  a  JMM)0-cu.  ft. 
room  with  a  complete  air  change  every  lo  min.  It  will 
remove  smoke,  dirt,  dust.  |M>llen,  ami  jrerms.  In  lar>rer 
areas,  multiple  units  may  In*  u.s«hI. 

More  Information?  Circle  Item  80  on  Inquiry  Card. 


Tluriortal  la  PMiflan  Tkanaattat  la  aapaaead  patHlaa 

1.  Stork*  Tro^  *e*reto  •ffictonMy  r*f  cf  etettwr*  vecte- 
Itom.  VecwNii  lti*rm*rte»  t*ma*w»et*»  for  pretser*  tkenni. 

2.  Wfcifo  vBCMMHi  in  Hiannwfot  ramnins  intoct,  treiH  l•^wir•  n* 


4-Pole  Switching  for  Timers 

.Addition  of  .several  4-|s»le  swjtchiinr  options  in  its 
7-day  and  24-hour 

time  switch  lines  is  - 

announcisl  by  Para-  |  ^  •  H 

i^on  KU-ctric  Co..  9  9 

Said  to  tn*  the  oidy  I 

liirhtiriif  applications 

options  also  offer  r 

automatic  a  n  d  si-  t 

multaneous  control  it  S 

for 

combinations.  The 
switching  options 

were  rlesij^ned  es|H-cially  for  heatinjr.  ventilatiiiif,  lijrht- 
in)r,  and  air  conditionintr  applications  in  .schools,  pub¬ 
lic  builditiKs.  stores,  factories,  and  offices. 

Kour-|K)le  switching  accomplishes  th«*  .same  results 
in  lK)th  the  24-hour  and  7-day  time  switches.  Both  can 
Ih*  wired  4-iK)le  sinjrle-throw  —  with  four  normally 
ojK-n,  isolated  contact.s — for  It-pha.se  lijrhtinjr  applica¬ 
tions  or  4-circuit  control.  Wired  in  this  manner,  each 
|M)le  has  a  2b-amp  tuiiKsten  load  rating. 

More  Information?  Circle  Item  81  on  Inquiry  Card. 


Ik*rm**lel  *Keewdi,  cfofies  eft  tree  and  mdleto r.  leceWnf 
Mwt*  ef  IraakI*  k  iweda  eaick  and  aocy.:  limp  madntonanc* 
k  gf*aHy  •bneliftod. 


7.MA  ancle 

tAOIATOt 

TtAP 


NODE  I  69*  X 
riOAT  AND 
THEIMOSTATIC  K 

T»AP  ^ 

Sterico  F  &  T  traps  per¬ 
form  dual  function:  flf>at 
trap  releases  condensate 
water  themnwtatic  trap 
vents  air.  No.  69B  has  two 
inlets,  two  outlets  making 
four  installation  (K»sitions 
possible ...  saves  time, 
space  and  piping. 


The  Sterico  line  covers  the 
whole  range  of  low,  medium 
arul  high  pressure  radiator 
traps.  Every  unit  thorough¬ 
ly  tested  ...  components 
inspected  and  tested  dur¬ 
ing  manufacture:  com¬ 
pleted  traps  given  operating 
tests  before  shipment. 
Thermostats  and  seats  re¬ 
placeable  without  shim¬ 
ming  or  adjustment. 

for  cempl*!*  informofion  on 
StorUo  Sloam  Trapt,  writo  tor 
BulloHn  1 02. 


S203  W.  Clintofi  Av«.,  Milwowk**  23, 
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Pressure  Sensitive  Type  Sheet 

A  prfssun*  sfiisitivt*  ty|H*  .shfet  offered  by  Applied 
Graphics  ('orp.,  (Jlenwood  Landiti);,  I..  I.,  N.  Y.,  can 
Im*  used  by  untrained  i>ersonneI  to  set  headiriK-'^.  titles, 


trraphic  metho<ls. 

Kach  character  is  individually  slit.  A  jsjinted  tweezer 
is  us»k1  to  |K-el  a  character  and  place  it  in  jK)sition. 
Characters  can  be  lifted  easily  and  removed  to  any 
Itosition  without  loss  of  adhesive,  the  company  states. 
More  Information?  Circle  Item  82  on  Inquiry  Card. 


Thermometer  Adjusts  Three  Ways 

.•\<ljust-.'MI  li(piid'in*)rlass  industrial  thermometer, 
pres4*nted  by  Weksler  In.struments  Corp.,  Kreejwrt, 
N.  V.,  combines  three  adjustments  which  iH*rmit  com¬ 
plete  change  of  anjrle  on  the  ca.se  and  stem,  plus 
variations  of  stem  lenjrth.  .All  adjustments  can  1m*  made 
III  the  field  and  need  not  Im*  .H|Ms-ified  when  orderintr. 
More  Information?  Circle  Item  83  on  Inquiry  Card. 


Compoct  Whiteprinter 

Development  of  Cojiymaster,  a  compact  table  or  wall 
mounted  44-iiich  whiteprinter  for  eiiRineers,  .sch(M>l. 
and  office  use,  is  announced  by  Copymation,  Inc.,  Chi- 
ca>ro.  III. 


I'nit  has  a  variable  print iiiR  spt*ed  ranjre  up  to  lo 
ft  per  mill.  Chamber  proce.sses  .several  prints  simul¬ 
taneously,  .Accordinir  to  the  manufacturer,  sh.4rp 
prints  are  produced  from  any  translucent  material, 
and  excellent  intermediates  and  .sepias  are  also  made. 
Black  liKht  fluorescent  lamps  provide  the  li^ht  .source. 
I'nit  pluK-s  into  standard  electrical  outlet. 

More  Information?  Circle  Item  84  on  Inquiry  Card. 


GREAT 
THINGS 
HAPPEN 
WITH  , 


EXTRO’S  NEW 


LOCKtRS 


RADIANT  HEAT 


bathrooms 


f/l/if. 


(S 


CONTROLLCD-AREA  SPOT  HEATING 

HIGH  ENERGY  INFRA-RED  EMITTER  — WITH  FUSED 
QUARTZ  ELEMENT  GIVES  INSTANT  WARMTH 

COMPACT,  HIGHLY-DECORATIVE  FIXTURES  TO  EN¬ 
HANCE  ANY  INTERIOR 'EXTERIOR  DECOR 

— 1— — — wmJIP'  I  WCiWt  wwr — IIMtaMWW— — — Wi 

DUAL  USE.  COMFORT  OR  H  E  AT- PROCESS  I  NG 
OPERATIONS 


HIGHER  HEAT  EMtSSION,  HIGHER  HEAT  TRANS¬ 
FER 


CEILING.  WALL  OR  PORTABLE  WALL-HANGING 
MOUNT  TYPES. 


BASED  ON  PROVEN-PRACTICAL  EUROPEAN  CON 
CEPT  —  U.L.  APPROVED 


INSTALLS  RIGHT  TO  EXISTING  CONDUIT  WITHOUT 
STRUCTURAL  CHANGE 

ECONOMICAL.  HIGHLY  EFFICIENT,  SAFE 

THERMAL  SHOCK  RESISTANT:  ATTRACTIVE  PRO¬ 
TECTIVE  GRILLE 

3  FIXTURE  SIZES:  10  MODELS 


'INFRA-MITE'  LOOKS  LIKE  THIS 


IS  AVAILABLE  LIKE  THIS: 


Stockpiled  across  the  Nation 
by  Apextro  sales  agents 


APEXTRO 

PRODUCTS  CO. 


1811  N.  CA8TLAKC  AVC.  LOS  ANCCLCS  SI,  CALIF. 
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MODERN  NIAGARA  CONDENSERS  PAY 
FOR  THEMSELVES  IN  EXTRA  SAVINGS 


These  Niagara  condensers  are  lower 
in  first  cost  and  assure  you  of  trouble* 
free  automatic  refrigeration.  Special 
features:  "Aeropass”  coil  removes 
super-heat  to  give  you  condensing 
at  lower  temperatures  and  prevent 
loss  of  capacity  by  the  scaling  of  con¬ 
denser  tubes;  *'Oil-out",oil  separator 
between  pre-cooling  andconaensing 
coils  gives  you  always  an  oil-free  sys¬ 
tem;  "Panel -Casing”  construction 


gives  you  access  to  every  part  of  the 
condenser  for  inspection  and  main¬ 
tenance.  Operating  engineers  sav 
these  condensers  "save  halt  the  work 
of  running  a  refrigerating  plant". 
Managers  who  know  costs  and  prof¬ 
its  prove  that  Niagara  condensers 
bring  them  great  returns  in  power 
savings,  water  savings  and  reduced 
maintenance  expense. 

Write  for  Bulletint  131  and  142. 


News  of  the  Month 


mOUSTRUL  HYGIENE  MEETING 

<  Continued  from  poyr  Hit 

forro.sion  by  u.se  of  fan  housing.H 
with  iii.Hi>fctiori  door  and  drain 
plug.  Sonu‘  other  tricks  of  the 
trade:  A  hole  in  the  tail  guard  over 
the  end  of  the  fan  shaft  will  allow 
easy  insertion  of  a  tachometer.  Kan 
housings  which  are  not  requiretl  to 
sup|)ort  the  duel  work  to  which  they 
are  attached  can  lx*  movetl  with 
minimum  construction  rigging. 

Dust  collectors  need  more  care 
and  inspection  than  the  rest  of  the 
system.  A  few  jxiinters  for  the  de¬ 
sign  engineer :  (1)  Six*cification  and 
.sel«*ction  of  dust  collecting  e<|uip- 
ment  .should  be  as  thorough  as  for 
major  production  equipment.  (2) 
Pilot  scale  testa  of  collectors  are 
warranted  on  imi)ortant  new  appli¬ 
cations.  (3)  Design  for  continuisl 
u.se  and  ea.sy  maintenance.  (4)  Ob¬ 
tain  opinions  of  other  u.sers  of  simi¬ 
lar  •tjuipment.  (5)  Spj^cify  s|H‘cial 
features  in  the  original  «'<|uipment 
to  minimize  imiintenance.  (G)  In¬ 
sist  that  venders  furnish  mainte¬ 
nance  manuals,  parts  lists  and  in¬ 
struction  IxH>ks. 

During  and  following  construc¬ 
tion  of  a  dust  control  system,  com¬ 
plete  inspection  and  testing  should 
b<‘  made,  the  system  .should  b<* 
sUirted  up,  air  flow  ch<*cked  in  all 
branche.s,  gages  calibrateti,  moving 
parts  and  controls  put  through  their 
paces.  The  .system  .should  be  watched 
in  operation  for  several  days  and 
pr(»duction  start-up.  U.sers  and  ois‘r- 
ators  must  lx*  carefully  instructisl. 
Prepare  an  o|K-ration  manual  .show¬ 
ing  not  only  what  to  do  but  why  it 
is  done,  what  to  check,  danger  sig¬ 
nals,  (tarts  to  k»*ep  in  stwk.  The 
make,  model  and  .serial  numlx*r  of 
major  equipment  should  lx*  included 
in  a  ix*rmanent  Ixxly  of  information 
for  the  operator.  Where  the  .sy.stem 
IS  com|>licated  a  training  program 
may  tx*  calhsi  for.  Kven  for  simjtle 
systems,  o|x‘rating  |x*r.sonnel  should 
lx*  carefully  briefed  and  their  en¬ 
thusiasm  for  the  purjtose  of  the 
system  enlisted. 

If  possible  a  preventive  mainte¬ 
nance  and  insixftion  .system  should 
be  set  up.  This  should  include  (1) 
an  itemized  .schedule  of  what  to  in- 
siKH-t  and  (2j  details  of  what  to  look 
for  on  each  item. 


NIAGARA  BLOWER  COMPANY 

HV-12.  405  Uxlnaton  A««.,  N*w  Y*rfc  17,  N.  Y. 
Siagnrs  IMstrict  Emgimttn  in  PriucipMt  Cititt  •/  U.  S.  amJ  CauaJa 


YOU  SAVE  MORE  WITH 
FLCXRUSTHOSC 


\  \ 


iU, 


/ 


Thousanda  of  succeMfuI  in¬ 
stallations  prove  that  use  of 
Flexaust  hose  and  Portovent 
retractable  duct  with  metal 
duct  systems  lower  installation 
costs  —  but  there  are  other  im¬ 
portant  advantages 
Emplionol  obroiion  r*t!ilan<s 
Corrotien  rMitlancs 
Noil*  ebierptlen 
Durobility  wndor  heavy  floxina 
Previilen  for  oxpontion  end 
contraction 

Eoty  relocation  of  hoods 
and  machinot 

Made  of  high  quality  neoprene 
coated  fabric*  VA  to  36“  i.d. 

Writ*  today  for  foil  dotaili 

Dietributori  in  mil  prineipml  eiliet 

THE  FLEXAUST  CO. 


DEPT.  HV-12  100  PARK  4 

NEW  YORK  17.  N.  Y. 
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In  summary,  the  six  steps  to 
better  oix-ration  of  a  dust  control 
system  are: 

1.  ManaKement  must  dec-ide  the 
investment  is  worthwhile  al¬ 
though  returns  may  be  in- 
tanifible. 

2.  Desijrn  carefully  with  atterj- 
tion  to  detail  and  awaretu*ss 
of  tricks  of  the  trade. 

2.  (tive  thouKht  to  devices  for  ac- 
c»*s.s,  insiHH'tion  and 

maintenance. 

1.  Test  the  system  before  |)Uttin)f 
into  .H<‘r\'ice. 

5.  Educate  the  u.si-rs  and  main- 
tainers  of  the  .sy.stem. 


AUPCP 


TYPE  GP 

CLOSE-COUPLEO 

CENTRIFUGAL 


(».  Set  Up  preventive  maintenance 
and  insixftion  .HchcHlules. 


ARCHITECTS.  GENERAL  CONTRACTORS 
PLEDGE  CONTINUED  FRIENDSHIP 

A  joint  statement  was  is.sued  by 
the  American  Institute  of  Archi¬ 
tects  and  the  As.sociated  (b-neral 
Contractors  of  America,  reatfirm- 
in>r  their  “traditional  views  rejranl- 
injr  the  resis-ctive  roles  of  archi¬ 
tects  and  the  general  contractors  in 
the  constnjction  industry." 

AIA's  current  efforts  to  explore 
means  by  which  its  memlM-rs  can 
increase  the  .sc<*|h*  of  their  service 
will  not  affi-ct,  and  are  not  intended 
to  affect,  the  nde  of  the  general 
contractor  or  the  pre.sent  system  of 
tiuildiiiK  contract  administration, 
the  statement  saiil  AIA  projioses 
the  establishment  of  a  new  commit¬ 
tee  known  as  .M.A-AGC  I.iai.son 
f'ommittn*,  replacing  the 
Joint  CooiH-rative  ('ommjtte<*. 

Th«*  new  name  is  .saiil  to  reflect 
more  truly  the  scojH*  and  resjionsi- 
bilities  of  the  joint  committee. 
However,  the  work  and  .activities 
would  continue  as  in  the  past. 

CoupUsI  with  an  internal  n*orKa- 
nization  now  in  pro>?res.s,  a  s[H‘cial 
committee  of  AIA  is  re-evaluating 
the  arc’hitwt’s  professional  role  in 
the  industry  with  siHH’ial  attention 
to  "package  deals"  and  similar 
problems. 

f'or  the  past  two  years  a  spirial 
.VIA  rommitte«*  on  the  Proft‘Ssion 


CUT  PUMP  COSTS 


USE 


CENTRI-PAC  PUMPS 


CAPACITIES  TO  400  GPM  j  HEADS  TO  150  FEET 

NOW  AVAILABLE  IN  11  PACKAGED  SIZES 

AIR  CONDITIONING  EQUIPMENT /CIRCULATING  SERVICES /GENERAL  SERVICES 

■  I.OWKR  IN  (’.OST  .  .  .  made  |X)ssil)Ie  by  standardization  of  most  popu¬ 
lar  sizes  packaqed  and  stocked  for  immediate  off-the-shelf  shipment. 

■  EX'I  RK.MKI.Y  CT)MP,'\C’T  ...  close-coupled  design  saves  valuable 
space  and  is  more  easily  installed. 

■  HICJHLV’  EFFKME.N'T. , .  low  horsepower  requirement  means  less  initial 
cost  and  lower  o|K*rating  ex|>en.sc. 

■  E.A.SILY  M.'MN  r.-MNED  .  .  .  pump  can  lie  completely  disassembled  for 
ins|)ection  and  repair  without  disturbing  the  piping. 

■  QL^M.rrY  (X).\.S  TRL’CrriON  . .  .  bronze  fitted,  mechanical  seals,  drip- 
proof  NEM/\  rated  motor  with  stainless  steel  .shaft  and  built-in  overload 
protection,  and  cast  bronze  im|Hdlcr  keyed  and  locked  in  piosition. 

■  .SMOO  TH,  QL'IE  r  OPER/VnON  .  . .  low  NPSH  meets  critical  suction 
conditions. 

You  may  also  select  from  a  complete  line  of  horizontal  or  vertical  mounted 

pumps  and  flexible-coupled  |H’de.stal-mounted  pumps  engineered  to  your 

sjiecific  requirements. 

WRITE  FOR  BULLETIN  117  PKG 


AURORA  RUMP  DIVISION 

THE  NEW  YORK  AIR  BRAKE  C  0  M  PANY 

,  ILLINOIS  v2/ 


690  LOUCKS 


•  AURORA, 

iOCM  OllTRpjTQII  t%  lltTtO  M  TfR  TiViOW  RAMS  Of  TOUO  PMOOf  OOOK 
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refrigeration 

conditioning 


has  U-tMi  foiisith'i’inK  the  prohl«*ms 
ill  tht‘  livrht  of  ttThnical  advances, 
industrial  growth,  chaiiKcs  in  con¬ 
tract  iirwcdures,  and  tronomic  de¬ 
velopments.  The  committi*«‘  pub¬ 
lished  “A  Ke|H)rt  on  Your  Profes¬ 
sion”  in  the  June  issue  of  Thr  AlA 
Juurnal  and  AlA  and  A(J(’  otiicials 
at  the  I.jis  VeKa.<  nu*etitur  ajrreed 
that  pjirts  of  the  re|K)rt.  includiiiK 
the  de.scription  of  architects  as 
"nuuster  builders.”  was  subj«ft  to 
misinterpretation. 

In  a  clarifyiiDf  statement  the 
AlA  stated  that  it  n»ithtr  nrnni- 
ni*ndH  that  iirrhitirts  itplnn  tpn- 
finl  nnitmctiHH  tmr  itulnrm 
till*  rnntrnrfit. 


The  Great  Atlantic  &  Pacific  Tea  Co.  •  Jos.  Schlitz  Brewing  Co.  •  St.  Luke’s 
Hospital  •  Tropicana,  Inc.  •  Armour  &  Co.  •  Neil  House  •  The  Fish  Meal  Co. 
Standard  Bronds,  Incorporated  •  Coca-Cola  Co.  •  The  Borden  Co.  •  Swift  &  Co. 
Sperry  C<mdy  Co.  •  Union  League  Club  •  Miller  Brewing  Co.  •  Carnation 
Company!;  •  Thg  Kroger  Co.  •  Minute  Maid  Corp.  •  The  Seven-Up  Bottling  Co. 
Wilson  &  Co  ,  lee.  •  ^altest  Foods  •  Anheuser-Busch,  Inc.  •  Foren>ost  Dairies,  he. 
Rath  Podiing  Co.  •  fep  si-Cola  Co.  *  Marine  Bank  *  Falstaff  Brewing  Corp. 
Pet  Milk  Co.  •  NorbeillWrkey  Growers  Assn.,  Inc.  •  Merchants  Refrigerating  Co. 


News  of  the  Month 


Multi-cylinder,  vertical 
or  rotary  compresaora 
for  refrigeration 
and  air  conditioning. 


TW  VBter 

MoMefoctaring  Cenpoy 

Milwwik**  7,  Witcentiii 

All  Umts  *  Ammonia  and  Fraon 
Comprniors  *  Boostar  Compeattort 
Baudelot  Coolart  •  Water  and 
Brine  Coolart  •  Blast  Fraa/ert 
Evaporativa  and  Shall  and  TuIm 
Condensers  •  Pipe  Coils 
Valves  and  Fittmis  •  Paktea  and 
Polarflake  lea  mKhinas 


Writa  fae  fMK  cagias 
a(  baNatias  cavafiaa  Iba 

Tba  Vibar  Maaafaclariat 


I 7717  Saatb  First  Straat 
Milwaaliaa  7,  Wiseaasia 


1962  NATIONAL  ARI  SHOW 

TO  BE  HOSTED  BY  WAC 


.A  national  show  of  .Mr  (’ondi- 
tioning  and  Kt‘frig«>ration  Institute 
(.-XKIi  will  Im>  held  in  California 
for  the  first  time.  It  is  .schtsluletl 
for  the  Ix>s  .Angeles  Great  Western 
Kxhibit  Center,  February  I2-l">, 
19r.2. 

Becau.se  of  the  im|Mirtaiu'e  of  this 
national  event.  Western  Air  Con¬ 
ditioning  Industries  (W.AC)  A.s.stv 
ciation  has  cancelhsl  it.s  arrange¬ 
ments  for  their  19*12  show.  Instead. 
Assm-iation  memlM^rs  will  act  as 
hosts  at  thr*  ARI  show.  Arthur  .1. 
Hess,  W,\C  vice-presi(h*nt  and  i»;isf 
president  of  ASHR.AK,  will  Im*  in 
charge  of  all  technical  .sessions. 

F'red  .1.  Tals-ry.  exhibit  m.anager 
of  the  biennial  WAC  evr-nt,  is  noti¬ 
fying  all  exhibitors  of  thr*  change 
in  plans  and  returning  de|M)sit 
chrs'ks.  lie  expresse<I  the  ho|»e  that 
I'xhibitors  would  contact  (Iisirge  K. 
•Mills,  ARI  show  dinsdor,  1216  Con- 
iHfticut  .Avenue,  N.  W.,  Wimhing- 
ton,  I).  ('..  to  make  arrangements 
for  exhibiting  in  the  national  show. 

Rudy  Berg,  ARI  pn^sident,  in  a 
'etter  to  Mr.  Tenuity  anil  the  W.AC 
Imard  of  dir»*ctors  stated,  “We  at 
•ARI  are  iiarticularly  grateful  to 
you  for  the  sjiirit  of  understanding 
and  co-oiwration  and  we  lixik  for¬ 
ward  to  a  succi*ssful  indu.stry  ex|)o- 
sition  and  to  an  outstanding  and 
interesting  program.” 


“IT  HAD  TO  BE  YOU’’ . . .  VILTER 
11  an  often  said  and  a  well  founded 
ch(9UB  among  many  leading  American 
coiBpanies  when  it  comes  to  selecting 
quality  refrigeration  and  air 
cond^oning  equipment.  (A  few  of  the 
thoB'iands  of  valued  Vilter  customers 
are  sliown  above.)  They  all  consistently 
look  to  Vilter  for  .sound  refrigeration 
and  air  conditioning  recommendations 
and  for  reliable,  efficient-|)erforming, 
economical-to-operate  equipment. 
Vilter  eouipment  finds  wide  application 
in  all  industries  where  refrigeration 
and  air  conditioning  are  ased  — from 
industrial  in.sta  Hat  ions  in  meat  packing 
and  poultry  plants,  dairies,  breweries, 
refrigerated  fi.shing  vessels,  frozen 
food  plants  to  air  conditioning  systems 
in  important  hotels,  motels, 
office  buildings  and  hospitals. 
With  a  complete  line  of  indastrial 
and  commercial  refrigeration  and  air 
conditioning  equipment,  Vilter  can 
provide  a  system  to  exactly  fit  your  needs. 


PackagiMl  water  chillera 
for  air  conditioning. 
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BNERY  STATED 
NEWS  ITEMS 

roiistruction  costs  in  the  United 
States  (excludinjr  Alaska  and 
Hawaii)  rose  another  Kc  between 
April  and  October  of  this  year,  ac- 
cordintr  to  Myron  L.  Matthews, 
manaKer-i-ditor  of  the  Dow  Bl’iiJ)- 
ING  Cost  CALCt  lJATOR.  The  Calcu¬ 
lator  measures  changes  in  the  cost- 
to-build  of  over  650  buildintr  tyiHis 
on  a  semi-annual  basis.  Results  of 
the  study  are  released  by  F.  W. 
Do<l)fe  (*orp..  New  York  City,  as  a 
public  service. 

Coupled  with  a  Kr  increa.se  re- 
lM>rted  for  the  six-month  period 
prior  tt)  .\pril,  this  means  that 
construction  co.sts  have  increased 
2''r  durirur  the  jiast  twelve  months. 

This  increa.se  is  based  on  an 
averatfiiiK  of  buildinj?  materials 
prices  and  hourly  waj^e  data  sam¬ 
pled  in  144  metrojiolitan  areas 
throu>:hout  the  country.  Other 
elements  of  cost  taken  into  con¬ 
sideration  include  design,  taxes, 
insurance,  money  and  comi^Oitive 
conditions. 

Mr.  Matthews  fortH’ast.s  an  an¬ 
nual  increase  of  from  3 — A' t  in 
construction  costs  in  1961  .  .  . 


•Manufacturers’  shipments  of  un¬ 
itary  air-conditioners  reported  to 
Aik-Co.\pitio.nin(;  and  Rt;KRK;KR- 
ATION  I.NSTITITK  for  the  first  six 
months  of  1960  totaled  1K5,474 
units,  excluding  coils,  a  Rain  of 
15Cf  over  first-half  19-59  shipments 
reconled  by  .Mil.  It  is  estimated 
that  units  rejwrted  to  .•\RI  repre- 
.sent  more  than  90',  of  the  industry 
total. 

The  six-months  forures  repre.stmt 
a  healthy  trend,  accordinjr  to  ARI 
siHikesmen,  in  view  of  the  fact  that 
the  first  quarter  figures  showed  a 
jrain  of  but  10',  over  the  compar¬ 
able  period  of  1959.  Figures  in¬ 
clude  unitary  heat  pumps,  but  do 
not  include  room  air-conditioners, 
reversible  or  otherwi.se  .  .  . 

(Cxntimu'd  »n  po<)f) 


Lehigh  Induced  Draft  Fans  are  designed  to  help  eliminate  large,  costly,  unsightly 
stacks.  They  maintain  a  constant  over-fire  draft  regardless  of  atmospheric  con¬ 
ditions,  help  keep  boilers  operating  at  maximum  efficiently  at  all  times,  and  sig¬ 
nificantly  lower  fuel  bills  .  .  .  while  radically  reducing  the  size  of  your  stack. 

Ruggvd  Construction -long  life:  to  prevent  distortion  under  elevated  temperature 
conditions,  the  fan  housing,  bearing  pedestal,  motor  support  and  fan  wheel  of 
Lehigh  Draft  Induced  Fans  are  constructed  of  all-welded  integral  *b"  mild  steel. 
A  radiant  heat  cover  and  an  aluminum  heat  flinger  protect  the  inboard  bearing 
from  radiated  heat.  And  because  both  bearing  and  shaft  are  kept  to  a  low  operating 
temperature,  the  Lehigh  Induced  Draft  Fan  makes  use  of  standard,  self-aligning 
ball  bearing  pillow  blocks.  All  Lehigh  Induced  Draft  Fans  feature  a  flanged 
inlet,  flanged  outlet,  and  inspection  cover  as  standard  equipment. 

If  you  would  like  to  reduce  stack  height  .  .  .  and  gain  optimum 
boiler  efficiency  .  .  .  contact  your  local  Lehigh  Representative  today. 
He’ll  gladly  give  you  all  the  details.  Or  write  directly  to  us  for  our 
detailed  technical  bulletin:  uti 

LF-I 

LEHIGH  FAN  &  BLOWER  DIVISION 

FULLER  COMPANY,  CATASAUQUA,  PA. 

Svbiidiory  of  Control  Am«ricon  Transpoftotion  Co<porotion 
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FREE 


to  All  Users  of 

GAGES  and 
CONTROLS 


72-Page 

INSTRUMENT 

MANUAL 


Contains; 

Illustrations  and  complete  details 
of  Dwyer 

magnehelic  gages 
manometers 
air  meters 
air  filter  gages 
pitot  tubes 

pressure  actuated  switches 
flowmeters 

combustion  testing  instruments 
Diagrams 
Conversion  curves 
Combustion  efficiency  charts 
and  other  valuable  technical  data. 

Send  coupon 
for  your  FREE  copy 

I  F.  W.  DWYER  MF6.  CO.  I 

•  r.  O.  i»*  373-N  I 

I  MICHIGAN  CITY,  IND.  j 

I  PIm**  tend  m«0wy«r73-pa9«  catalog.  ■ 

I  I 

I  Nome _ I 

I  I 

I  Address _  I 

i  I 

•  City _ Zone - Stole _  ! 


Briefly  Stated 


Rensskiakr  PoiATKcnNic  In¬ 
stitute.  Troy,  N,  Y.,  announced  a 
new  program  designed  to  ojK'n  its 
doors  to  young  women  who  want  to 
study  engint'ering,  science  and 
architecture.  Rensselaer  and  its 
neighbor.  Russell  Sage  College,  a 
lilM'ral  arts  .school  for  girls,  will 
undertake  in  SeptemlH*r.  lOill.  a 
program  of  affiliation  whereby  the 
female  students  will  live  at  Sage 
and  study  at  Rens.selaer. 

It  will  be  ito.ssible  for  women  to 
earn  engint^ering.  .science  and  archi¬ 
tecture  degrees  at  Rens.selaer  while 
enjoying  the  residential  facilities 
of  Sage  and  .social  and  extracur¬ 
ricular  life  of  l)oth  colleges. 

WITH  THE  ENGINEERS 

Olof  I.indrpiist  and  .lim  Griffith 
announce  a  change  of  firm  name 
from  K.  .1.  Murray  &  .As.sociates  to 
iJMHiUi.sT  &  Griffith.  .New  offices 
of  the  electrical  and  mechanical 
consulting  engin**ering  firm  are  at 
S50  Lincoln  St.,  Denver.  Colo.  .  . 

.ApI»ointment  of  John  K.  Boyle 
as  director  of  procurement  for 
Frick  Company,  has  In-en  an¬ 
nounced.  He  is  a  graduate  elwtrical 
engineer  from  the  Cniversity  of 
Toronto  .  .  . 

Duniiam-Busii.  Inc.  West  Hart¬ 
ford.  Conn..  api>ointtd  Russell  S. 
Town.send  as  chief  engineer  for  its 
Michigan  City.  Ind.,  plant.  Mr. 
Town.send  will  head  all  engineering 
activities  at  Michigan  City  for  its 
air  conditioning,  heating  and  re¬ 
frigeration  products  .  .  . 

Burc.ess  .Ienning.s.  professor  of 
mechanical  engineering,  returned 
rt'cently  to  Northwestern  Cniver- 
sity  after  a  3-year  leave  during 
which  he  was  director  of  research 
for  the  American  Society  of  Heat¬ 
ing,  Refrigerating  and  Air-Condi¬ 
tioning  Engineers.  He  had  been 
chairman  of  the  mechanical  en¬ 
gineering  department  at  North¬ 
western  from  1943  to  1957.  A  proj¬ 
ect  he  hopes  to  l>egin  soon  is  an 
examination  of  minimum  fresh  air 
ref4uirements  for  .schools  .  .  . 

Herbert  J.  Zurstadt  has  joine<l 
the  engineering  department  of  De¬ 


troit  Controls  Division  of  Ameri¬ 
can  Riidiator  &  Standard  Sanitary 
('oris^ration,  Detroit,  Mich.,  as  a 
proji*ct  engim*er.  He  will  suiter- 
vi.se  the  ilivi.sion’s  combined  refrig¬ 
eration  anil  air  conditioning  and 
commercial-industrial  control  proj- 
wt  engineering  teams.  Mr.  Zur¬ 
stadt  comes  from  Itiinco,  Inc., 
where  he  has  Ihsui  a  project  en¬ 
gineer  since  1958  .  .  . 

Philip  F.  Little  has  been  named 
consultant  for  s|H*cial  applications 
of  centrifugal  refrigeration  ma¬ 
chines  for  Carrier  Air  ('ondition- 
l.NG  Co.,  Syracuse,  N.  Y.  He  will 
have  over-all  responsibility  for  ad¬ 
vising  on  non-standard  u.ses  of  l)oth 
oisTi  and  hermetic  tyiw  centrifugal 
chillers  .  .  . 

The  Jos  am  .Manufacturing 
('OMPANY  announced  the  apjioint- 
ment  of  I/»uis  Hletidermann  as 
vice-president,  in  charge  of  its  re¬ 
search  and  enginis*ring  program. 
Mr.  Blendermann  n^-eived  his  for¬ 
mal  civil  engineering  iilucation  at 
Hri>oklyn  Polytechnic  Institute  and 
is  a  well  known  authority  in  the 
field  of  piping  and  plumbing.  His 
background  in  the  plumbing  in¬ 
dustry  includes  exju'rience  as  a 
plumbing  and  heating  contractor, 
designer,  engineer  and  chief  en¬ 
gineer  for  several  major  consulting 
firms.  Rifent  exix-rience  covers  the 
manufacture  of  plumbing  prinlucts, 
wherein  he  served  as  DiriTtor  of 
Res«*arch  and  Engineering  for  Jay 
R.  Smith  Mfg.  Co. 

.•\  memlwr  of  the  .American  So¬ 
ciety  of  .Sanitary  Engineering,  he 
is  the  author  of  "Design  of  Plumb¬ 
ing  and  Drainage  .Systems”  and  a 
monthly  .series,  "Plumbing  and  Pip¬ 
ing”  in  this  magazine.  Both  the 
l)ook  and  the  magazine  are  publish¬ 
ed  by  The  Industrial  Press  .  .  . 

K.  .\llM*rt  Miegl  has  lM‘en  ap- 
|M)inted  chief  enginisT  of  Arkla 
.Air  ('oniutioninc.  Corp.,  Evans¬ 
ville,  Ind.,  and  Little  Rin-k,  ,\rk.. 
and  Robert  K.  Sin-ai'  has  been 
named  assistant  to  the  vice  jiresi- 
dent  —  engineering,  research  and 
development,  the  c  o  rn  p  a  n  y  an¬ 
nounced.  Mr.  Miegl  succeeds  Dr. 
Phillip  P.  Anderson,  who  recently 
was  promoted  to  vice-president  in 
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Briefly  Stated 


charjre  of  <‘n»rine<*rin}r,  n-search  and 
dfvelopnuMit  .  .  . 


Krusk.  Fijmikrty  &  Asswiatks, 
consulting  enjrinccrs  of  Wayne, 
N.  J.  announctHl  ojK-ninR  of  their 
new  offices  in  Jersey  City,  N.  J. 
This  firm  is  etiKaRed  in  the  en- 
KineeritiK  and  desijrn  of  commercial 
buildings,  industrial  plants,  and  en¬ 
vironmental  and  other  sp«*cialized 
test  facilities. 

Mr.  H.  K.  Kru.se  and  Mr.  K.  J. 
Flaherty,  the  princii>als  of  the  firm, 
are  lioth  very  active  in  the  New 
Jersey  Society  of  Professional  Kn- 
Kineers,  the  announcement  .stat«*s. 

Mr.  Kru.se,  a  New  York  I’niver- 
sity  graduate  was  formerly  with 
Met'onathy,  Hoffman  &  .■Xs.sociates. 
Mr.  Flaherty,  a  graduate  of  Stevens 
Institute,  was  formerly  with 
Tenney  Kn^ineeritijr  ami  McCon- 
athy,  Hoffman  &  /Xs.sociates  .  .  . 


Satisfy  more  “tough  clients”  with  Reznor 


REZNOR  diract-fired 

DUCT  FURNACES 

CUT  CENTRAL 
HEATING  COSTS 


R.  I,.  Hatfensick  has  lM*en  named 
chief  enjrin«*«‘r  of  Heatintr  and  Air 
Conditioninjr  I)iv.,  .Modink  Mam'- 
FACTl  RlNi;  COMI'ANY,  Riicine,  Wis. 
/\|>I*ointment  of  Mr.  IlaKensick  is 
desijrned  to  strenjrthen  over-all 
product  development  and  research 
activity  in  the  heatin>r  and  air  con- 
ditioninif  fields. 


You  avoid  the  expense  of  boilers,  piping  and  controls  when  ■ 
you  use  Reznor  direct-fired  duct  furnaces. 

These  features  cut  installation  time  and  costs: 

•  mounting  pipes  at  all  four  comers  permit  easy  suspension 
or  base  mounting; 

•  double  lip  flange  simplifies  air-tight  connections; 

•  air  c-an  flow  through  hc'at  exchangt*r  in  either  direction; 

•  txintnjls  can  faev  each  other  when  heaU*rs  are  in  tandem; 

•  built-in  draft  diverU‘r  is  reversible; 

•  flue  cxjllar  is  interchangeable  for  horizontal  or  vertical 
installations. 

These  features  insure  long-run  economy,  easy  maintenance: 

•  Reznor  furmices  hiive  long-lasting,  corrosion -resistant  alu- 
mini/xHl  or  stainle;53  steel  heat  exchangers  and  non-clogging 
sUvl  burners,  easily  accessible  from  front  or  rear; 

•  every  furnace  is  flame-testc*d  and  shippt>d  complete  with 
U  L  approvixi  controls. 

Whatever  system  you’re  planning— central  heating,  year- 
round  air  i-onditioning,  make-up  air,  proct'ss  air— Reznor  fills 
any  ri*quin‘ment.  Heaters  may  be  used  singly  in  capacities 
up  to  3(X),000  Btuh,  or  in  tandem  or  side-by-side 
arrangement  for  greaU*r  heating  requirements. 

Reznor  blowers  available.  Ask  your  Reznor  rep- 
res<‘ntative  for  Catalog  SA-SOOO.  Or  writ?  Dept. 

Mercer.  Pa. 


ASSOCIATION  ITEMS 


KI**<-tion  of  UofM>rt  \V.  Krogstad 
to  the  |M»st  of  a.s.H<K'iation  pre.sident 
is  announced  by  ,\IR  MoviNt;  & 
rONDITIONINi:  /XSSOd'IATlON,  INC.. 
Detroit,  Mich.  .Xliout  one  hun<ln*d 
/X.MC/X  memlM*rs.  representing 
.sixty-six  manufacturers  of  air  mov¬ 
ing  and  conditioning  equipment, 
held  their  sixth  annual  meeting  in 
Hot  Springs,  Va.,  in  September, 
outlimsl  industry  plans  for  lOtil, 
and  elected  a  new  pre.sident  and 
Imard  of  dins'tors.  Mr.  Krogstad. 
replacing  retiring  president  Karl 
Trickier  of  New  York  Blower  Co., 
has  .served  for  the  jKi.st  thre«*  years 
as  executive  vice-president  and 
general  manager  of  Carnes  Corp., 
Verona,  Wis.  .  .  . 


MS,  Reznor  Manufacturing  Co. 


Hugh  T.  Williams,  manager  of 
engin«H*ring  and  industrial  .sales, 
Owens-Corning  Fila'rglas  Corp., 


REZNOR  HEATERS  I 


WORLD’S  LARGEST  SELLING  DIRECT-FIRED  HEATERS 


You  Can  Do 

livmm 


with 

BAKER 


IN  SINGLE  UNITS  ^  ,  I 


IN  MULTIPLE  UNITS  ^ 

You  Can  Oo  Vui 


BAKER  SCAFFOLDS  will  do  ih«  job  faster  with 
greater  safety.  Check  your  telephone  directory 
for  the  name  of  your  local  BAKER  SCAFFOLD 


distributor  or  write  to  the  address  below. 


DESIGNED  FOR  PORTABILITY  •  BUILT  FOR  DURABILITY 

Write  for 
taker  Scaffold 
tullotin  960S 

BAKER-ROOS,  INC. 

P.  O.  Box  892,  Indianopolis  6,  Indiana 

Gentlemen:  Send  the  folder  described  on 
toker  Scoffolds  without  obligotion. 

ACHBV 

Nome— _ 

Organi lotion —  - - - -  ,  .  _ 

Address _  __  - 

City _ State _ _ 

DISTRIBUTORS  IN  RRINCIPAi  CITIES 


Briefly  Stated 


A  GREAT  NAME  IN  THERMOMETERS 


New  York,  ha.s  been  elected  pre.si- 
dent  of  National  Insilation 
MaNVFALTI  RERS  ASSOf'UTION.  The 
new  vice  president  of  N1M.\  is 
Emil  T.  John.son,  vice-president  of 
Union  .Asbestos  &  Rubl)t*r  ('o., 
Bloomington,  111.  Ike  Keith,  presi¬ 
dent  of  Forty-Eijrht  In.sulations 
Inc.,  Aurora,  III.,  is  the  new  treas¬ 
urer.  John  M.  Barnhart  is  execu¬ 
tive  secretary,  with  oftices  at  441 
Lexinprton  Avenue.  New  York  17. 
NIM.\  memlH*rs  are  manufacturers 
of  inoriranic  thermal  insulations. 

The  folIowinK  have  htH*n  ap- 
|)ointt*d  as  heating  and  cooling  coil 
representatives  by  lleatinK  and  .-Xir 
('onditioninjr  Department,  Danville 
Div.,  Bohn  .Am  mi.m  m  and  Bras.s 
Corporation:  T  and  H  Uo..  Seattle. 
Wash.;  J.  C.  Kelley  Co..  Si>okane. 
Wash.:  .ATM  Equipment  To.,  Jack- 
•son.  Miss.:  R.  F.  Zimmerman  41:  ('o., 
Shreveport,  Irii. :  L.  S.  Pawkett  &. 
(”o..  San  .Antonio  and  ('orpus 
Christie,  Tex.;  C.  Kelsey  .Sanders, 
Miami,  Fla.:  Henry  (i.  (Iraham. 
Tampa,  Fla.;  and  Earl  SietMTt, 
Ponte  Vedra,  Fla.  .  . 

Con-Dea  Supply  rorix)ration.  .179 
E.  IfiOth  St.,  Bronx,  N.  Y..  have 
been  apjxkinted  as  stock injF  johlwrs 
in  the  Metro{K>litan  New  York  area 
for  horizontal-di.st'harjre  jras-finnl 
heaters  made  by  L.  J.  WlNC.  .Mko. 
Co.,  Linden.  N.  J.  Con-Dea  will 

maintain  a  complete  stm-k  of  Win? 
?as-fired  unit  heaters  and  duct 
heaters,  as  well  as  stocks  of  {wirts 
and  accf*s.sories  .  .  . 

ApiKiintment  of  .Air-Pak  Prod¬ 
ucts.  Inc.,  as  .sales  representatives 
for  l’I/)K  Cube  air  filters  in  New 
York  and  New  Jersey  was  an¬ 
nounced  by  Union  ('arhide  De¬ 

velopment  Company.  Division  of 
Union  Carhidk  Corporation.  .Air- 
Pak  Products  is  locat<*d  at  4 1.")  Lex¬ 
ington  Avenue,  New  York  17,  New 
York  .  .  . 

Ijlwi.kr  .Actomatic  Controls, 
Inc.,  Mt.  Vernon,  N.  Y.,  announces 
the  apj)oint  merit  of  Vermont 
Plumlrers,  .1421  South  V'ermont, 
I»s  An?eles,  Calif.,  to  he  ser\’ice 

and  parts  representatives  for 

Southern  f.'alifornia.  This  ap|»oint- 
ment  assures  a  complete  line  of  re- 


PALMER 


Mercury  Actuated 

Temperature  Indicating  Instruments 


A-4Vr  DIAL  THERMOMETERS  Made  in  3  types 
to  suit  any  requirements  Rigid  stem.  Mall  or 
flush  mounted,  II  inches  of  scale  reading  In 
terchangeable  with  standard  industrial  separ 
able  sockets  Stem  can  be  placed  at  any  angle 
and  case  can  be  rotated  to  any  readable 
position 

B- RECORDING  THERMOMETERS  Twelve  inch 
die  cast  aluminum  case  with  black  finish  Single 
or  multiple  pen  construction  Electric  or  spring 
wound  clock.  24  hour  or  7  Day  Revolution  Fle«- 
ible  Armor  and  bulb  of  stainless  steel  Ranges 
—  40  *  950*  F  or  Equivalent  in  C 

C- INDUSTRIAL  THERMOMETERS  Red  Reading 
Mercury-Extruded  brass  case-chrome  finish 
Ranges:  -  40  -*  950’  or  Equivalent  in  *C 

D-REO  READING  MERCURY  LABORATORY  THER¬ 
MOMETERS:  Thoroughly  annealed  for  permanent 
accuracy  Complete  line  A  S  T.M  and  fractional 
division  types. 

roll  COMFLETC  INFOKMATION  WRITE  FOR  CATRLOC 


PALMER 


PALMER  THERMOMETERS,  INC. 

Cincinnati  12,  Ohio  •  MEIrose  1  1500 
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plarement  parts  plus  test  and  serv¬ 
ice  facilities  on  the  West  Coast  for 
I>awler’s  line  of  temjwrature 
blenders  and  controls  .  .  . 

WaRRKN  WKHSTKR  &  (’OMPANY, 
iNT.,  ('aniden,  N.  .1.,  announced  the 
apiHiintment  of  Maurice  H.  Hof- 
meister  as  sales  representative  in 
the  Chicatro,  III.,  territory.  .  . 

TnK  Jay  K.  Smith  Mamkao- 
Tt  kiN<;  Company,  Cnion,  N.  J.,  an¬ 
nounced  the  appointment  of 
Thomas  .1.  Kueve,  .51)50  North  (lien, 
Cincinnati  11,  Ohio,  as  sales  rep¬ 
resentative  for  the  company’s  line 
of  chair  carriers,  drains  ami  en- 
jrin«M*red  plumbing  products  in  the 
(’incinnati  territory.  .  . 

Tilt:  S.  J.  O’KRIKN  COMPANIF.S. 
New  York  City,  has  been  ap|)ointed 
flistributor  for  Arkij^  .Air  ('ondi- 
TloNlsr,  CoRP.  dome.stic,  commercial 
and  industrial  iras  absorption  air 
conditioninir  units,  includinir  the 
Sun  V'alley  "All-Year"  mmlel.s,  25- 
ton  water  chiller-heaters  and  the 
Arkla-Humphrey  line  of  tras  heat¬ 
ing  e(iuipment.  .  . 

Mopink  Mam  KACTt  RiNr.  ('om- 
PANY  announced  plans  to  reorjranize 
its  New  York  sales  territory  as  a 
prelude  to  providinjr  increa.sed 
customer  service.  Key  step  in  the 
realignment,  is  the  naminjr  of  R.  S. 
(Shep)  Doherty  as  .sales  represen¬ 
tative  for  the  territory.  Mr. 
Doherty  rwently  announced  that  he 
was  resikniriR  as  vice-president  of 
the  A.  W.  Cash  Valve  Co..  Decatur, 
III.,  to  return  to  New  York  to  op«*n 
his  own  manufacturers’  representa¬ 
tion  business.  He  plans  to  oi)en  an 
office  at  Mt.  Ki.sco,  N.  Y. 


BURGEONING  BUSINESS 

A.  M.  Kykrs  Company  announced 
that  they  will  market  steel  pijH*  on 
a  national  basis.  Byers  steel  piin*  is 
imm«*diately  available  at  competi¬ 
tive  prices,  and  the  company  is  pre- 
I«ired  to  handle  orders  in  a  wide 
raiiRe  of  sizes,  finishes,  and  weights 
in  A5.‘l  and  A 120  pijx*  j?rades.  The 
company  will  market  their  .steel 
jiipe  through  its  ncYtional  .sales  force 
and  present  di.stributor  network  as 


10 


OAUON  RlCUViR 

for  lingl*  uniti.  Diameter  21". 
Height  of  return  above  floor  6%". 


A  LOW  SPEED, 
1750  R.P.M. 


GAUON  RlCitViR 

For  tingle  or  duplei  units.  Diometer 
25'^  .  Height  of  return  above  floor 


A  CAST  IRON  RECEIVER 
LOW  WATER  LINE 


GALLON  RtCilViR 


for  tingle  or  duplei  units.  Diometer 
25'/}".  Height  of  return  obove  floor 

10 'A". 


4 


Capacities  to  1  5,000  sq.  ft. 
EDR,  pressures  1 0  to  40  ibs. 


SELECTION  TABLE 


UNIT 

NO. 

SQ.  n. 
E.O.R. 

CAP. 

G.P.M. 

H.P. 

PUMLP 

OISCH. 

HEIGHT 

OF 

RHURN 

RETURN 

INLET 

TVC  IP 

750 

I.S 

*%' 

TVC  23 

1000 

1.5 

1" 

TVC  2* 

2000 

3.0 

'/« 

TVC  3S 

4000 

«.o 

TVC  fli 

*000 

9.0 

V, 

1" 

DISCHARGE  PRESSURE:  20  LBS.  DIAMETER  OF  RECEIVER  21";  CAPACITY  10  GAL.  FOR  COM- 
PIETE  SELECTION  TABLE  SEE  BULLETIN  TVC-300. 


This  compact  receiver  and  sturdy  pumping  unit  vuith  its  low  return 
connection  and  1750  RPM  motor  is  economical  to  install  and 
guarantees  a  long,  trouble-free  life.  Single  units  in  15  or  26 
gallon  receivers  con  be  converted  to  duplex  units  at  any  time 
when  load  increases.  Additional  pump  is  installed  on  the  job. 


fOU  bullet*^ 


well 


STOCKED  BY  YOUR  JOBBER 

PUMP  COMPANY 

1516  N.  FREMONT  ST. 
CHICAGO  22,  ILLINOIS 
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well  as  new  distributors  ai)jK»inted 
to  handle  Byers  steel  pipe.  .  . 

WoRTHiNr.TON  CORPORATION  an¬ 
nounced  a  major  expansion  of  its 
production  facilities  at  the  com¬ 
pany’s  air  conditioninjr  plant  in 
Pecatur,  Ala.  Construction  was  ex¬ 
pected  to  bejrin  in  November  on  a 
9(t,000-.sq  ft  extension  which  will 
increase  the  size  of  the  existing 


170.000-sq  ft  facility  by  over  TjOV. 
The  new  extension  is  scheduled  for 
completion  by  1901.  According  to 
Worthintrton,  ever-increasinjr  iH*ne- 
tration  into  world-wide  air  condi- 
tionintr  markets  as  well  as  the  rapid 
expansion  of  product  line  have  been 
imiM)rtant  contributing  factors  to 
the  new  addition.  .  . 

Shareholders  of  Impkrial  Brass 
Manufacti  ring  Company  of  Nile.s. 
Ill.,  and  Eastman  Manufacttring 
Company  of  Manitowoc,  Wis.,  have 


approvt'd  merger  of  the  two  com¬ 
panies.  Imiwrial,  founded  in  1905, 
is  a  manufacturer  of  tuln*  httinRs 
and  valves,  service  and  repjiir  parts 
and  tools  for  the  industrial,  auto¬ 
motive,  refrigeration,  plumbing, 
heatin^r,  air  conditioning  and 
oritfinal  equipment  fields.  It  is  .said 
to  be  the  world’s  largest  manufac¬ 
turer  of  tubitiK'  to<»l.s.  Eastman, 
foundeil  in  1911,  is  jMirticularly 
well-known  for  development  and 
production  of  tlexible  and  rijfid  hy¬ 
draulic  lines  and  httiiiKs. 

RECENT  APPOINTMENTS 
Spormn  Valve  Company  an¬ 
nounces  the  transfer  of  Peter  H. 
Weir  from  its  home  office  to  Min- 
neaiKilis.  He  will  replace  Malcolm 
Moore  who  resigned  to  take  a  posi¬ 
tion  with  the  U.  S.  Patent  Office  in 
Washington,  P.  (’.  .  . 

James  E.  Ponnelly,  Jr.  has  been 
apiKiinted  to  the  jiosition  of  man¬ 
ager  of  advertisiiiR  and  .sales  pro¬ 
motion  for  the  PermaRlas  division 
of  A.  O.  Smith  Cori)oration,  Kan¬ 
kakee,  Illinois.  His  promotion  is 
part  of  a  .stepiieil  up  marketing  pro¬ 
gram  nece.ssitated  by  the  number 
and  diversity  of  proiiucts  manufac¬ 
tured  by  the  division  .  .  . 

Appointment  of  James 
Wheeler  as  product  manager,  air 
conditioning  dei>artment,  air  side, 
has  been  announced  by  Amfjucan- 
Standari)  Inpustriai,  Division,  De¬ 
troit,  Mich.  A  mechanical  enirineer- 
iriR  Kraduate  of  the  University  of 
Florida,  Mr.  Wheeler  brimrs  to  his 
new  job  a  background  of  2fi  years  in 
the  air  conditioning  field  .... 

Kksf.arx  ii  Proim  rrs  Corpora¬ 
tion,  Madi.son,  Wis.,  announced  the 
addition  of  Elwood  Hughes  to  its 
sales  st.'iff  in  the  capacity  of  dis¬ 
trict  .salesman.  He  will  .ser\e  the 
territory  of  Western  Penn.sylvania 
and  West  Virginia,  working  in  co¬ 
operation  with  B.  li.  Kushton  Inc., 
Pittsburgh  . . . 

Allen  W.  Sherman  has  be<*n 
electinl  vice-president  of  Carrif^i 
Corporation,  Syracu.se,  N.  Y.,  and 
will  head  its  iier.sonnel  division.  He 
.succeeds  Howard  M.  Dirks  who  has 
resiRned  to  liecome  vice-president, 
p<>r.sonnel  and  corporate  relations, 
of  Harri.s-Intertype  C/orporation, 
Cleveland,  Ohio. 


1 1 

■  «  ii  l 
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I  iP 


Working 

behind  the  scenes 
to  keep  the 
Air  Moving  Industry 
moving  forward 


AMCA  announces  . . . 

a  New 
Standard 
Code 


FOR  TESTING  THE  PERFORMANCE 
OF  ALL  AIR  MOVING  DEVICES 

BULLETIN  210 


AMC  A’s  new  Hulletin  2  Hi  supersedes 
Bulletin  I  Ml  which  has  long  served  as  the 
industry  standard  tor  testing  and  rating 
commercial  and  industrial  tans.  Incorpo¬ 
rating  the  latest  methods  tor  testing  all  air 
moving  devices,  this  new,  broader  and 
improved  canie  represents  many  vears  ot 
intensive  study  and  comparative  testing  in 
ciH>pcration  with  leading 
research  organizations. 

•Send  today  tor  your  copy. 


Please  send  Bulletin  210 
(Simple  topics  free.  A  nominal  charge  ii  made  on 
qnanttty  .\hipmenls.f 


Name 
Company 
Address 
City_  _ 


Zone 


State  _ 


AIR  MOVING  AND  CONDITIONING  ASSOCIATION.  INC. 

2/59  Guardian  Building  Detroit  26,  Michigan 
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Consulting  Engineers  Council 

i  Conrludfd  from  paffc  95) 

able  funds,  it  may  involve  securing  the  supjjort  of  the 
American  Standards  Association  and  its  supjtortinj^ 
Krou|)s. 

Free  Engineering 

At  a  mwtinjr  of  the  ('FiC-PrtHlucers  Council,  the 
nuitter  of  free  en>?inet‘rin»f  was  discu8se<l  at  lenjrth. 
The  followintr  statements  were  adoi>t<-d  to  be  presented 
to  the  Kx«*cutive  ('ommittees  of  tnith  councils; 

1.  Producers  should  establish  desijrn  guidance  and 
application  sjaTifications  for  their  pro<lucts  or 
systems,  as  normal  pr(K-**<lure  without  chartre. 

2.  Desijrners,  includintr  architects  and  consulting 
enjrineers,  should  undertake  desijrn  resi>onsibili- 
tij^s  for  professional  f«*es. 

It.  When  designers  or  owners  ask  producers  to  pro¬ 
vide  desij^n  services  beyond  normal,  the  prfxlucers 
should  1m*  projM'rly  com{M*nsat«*d  for  en»rin«*<*rin>r 
ser\Mces  render»*d. 

4.  Archit»*ct.s,  en>rim*ers.  producers  and  contractors 
should  join  in  publishinj?  and  pubiicizin>r  the  im- 
I>ortance  of  employing  comjM*tent  design  talents 
at  pro|K*r  com|H*n.s.'ition  for  skills  involvt*d. 

While  a  number  of  other  matters  came  to  the  atten¬ 
tion  of  this  meetiiu^,  the  problem  of  the  package  deiil 
was  considered  very  im[M>rtant.  CKC  would  like  to  see 
the  se|Kiration  of  eru?in»*erinK  and  construction  services 
which  are  now  available  from  some  comjKinies  as  a 
jMickajre  deal. 


C«n«di«n  D*9r««  D«yi  (or  Saptomber  and  Octobor,  I960* 
Sep^ernbar  October 


V-  ■  y 

I960  1 

Norma! 

I960  ! 

Normai 

Cn  A 

361 

410 

636 

710 

C^ir  *♦»•*  "vri  P  F  1 

23 

240 

624 

550 

Cre'.CC'*  ry  6.  C. 

395 

330 

667 

680 

Ed— lor*'',!!  A  ta. 

386 

440 

686 

750 

Fort  W  nrn  Ont 

366 

370 

705 

740 

Grand*-  P'a  'a  A  ’a. 

416 

450 

748 

800 

Ha  -a.  N  S. 

151 

I'JO 

498 

46P 

L  ind  fi  On*. 

123 

150 

513 

490 

Mod  c  ne  Hat  A'*a 

238 

300 

545 

600 

M  net'  n  N  E. 

267 

260 

661 

590 

M'-ntroaF  P.  0. 

176 

190 

546 

550 

orth  Bay.  On*. 

311 

320 

652 

670 

Ottawa.  Ont. 

197 

200 

561 

580 

Pen*.cton,  B.  C. 

272 

200 

478 

520 

Pfinco  Georgo  B.  C. 

524 

460 

691 

750 

Quebec  C-ty,  P.  Q. 

286 

290 

670 

650 

Re-jina  Sasii. 

287 

370 

717 

750 

S*.  JoFn,  N.  6. 

2/8 

280 

634 

590 

Saiia'oon  Sait. 

300 

380 

717 

760 

Tlmmln',,  Ont. 

427 

410 

772 

780 

Toronto.  Ont. 

71 

154 

426 

465 

Vancouver.  B.  C. 

254 

220 

411 

440 

Victoria  B.  C. 

291 

230 

429 

410 

Windsor.  Ont. 

67 

I2D 

387 

410 

Winnipeg,  Man. 

279 

311 

642 

686 

•  Ttirw  data  are  lupplird  through  the  cmirte«jr  of  the  Meteorologiral 
ilranch.  Air  Service,  I>et>artraent  of  Tramport,  ('atiada. 


EXCLUSIVE 


HYDAPIPE 

-f  Unifies 
Beautifies 
+  Simplifies 

I 


EXPOSED 
SHOWER 
INSTALLATIONS 


All 


Ath  now  (or 
Hydapipo  bullotin. 


This  beautiful,  one-piece  brass, 
chrome-plated  unit  encloses  and 
conceals  the  piping.  It  includes: 

•  The  famous  SAFETY  MIX, 
Non-scald  Shower  Valve, 
flush-mounted 

A  one-piece,  flush-mounted 
head  bracket  unit  with  inte¬ 
gral  stops,  and  Vi"  I.P.S.  or 
sweat  union  connections 
Symmons  “Senior”  Shower 
Head 

piping  is  enclosed  in  fully- 
chromed  heavy  gauge  brass  cas¬ 
ing,  factory  assembled,  ready  to 
anchor  to  the  wall.  It  is  easy  to 
install.  Connection  of  hot  and  cold 
supplies  is  all  that  is  needed  with 
Hydapipe.  Minimum  maintenance 
and  housekeeping  is  required. 
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BRADl£¥  FOOT  CONTROL 
ELIMINATES  FAUCETS-LEAVES  BOTH 
HANDS  FREE  TO  WASH  AND  RINSE 


BOOK  REVIEWS 


Publications  abstracted  in  this  department 
should  be.  ordered  direct  from  publisher. 


Both  usors  and  monogomant 
lik*  Brodloy  Woshfounlains.  Th«y  woth  mor* 
hondt  cloonar,  loiter  ond  more  conveniently 
—and  love  on  lint  cost,  initoMotion,  main* 
lenonce,  janitor  labor  and  water  coniumption. 

Inveitigote  today.  There  ii  a  Bradley 
Woihfountain  designed  to  meet  yovr  require- 
menti. 


Wash  Many 
Hands  Fast 


Replaces  8 
Ordinary  Basins 


Requires  only 
one  set  of 
Piping  Connections 


Use  Your  Foot  to 
Wash  Your  Hands 


BRADLEY  WASHFOUNTAIN  CO. 
23S2Wett  Michigan  Street 
Milwaukee  I,  WiKontin 


mtnrot 

PVM  CAU106 

M04 


PROVED  ON  THOUSANDS 
OF  PRODUCTION  UNE 
INSTAUATIONS! 


LIQUID  EYE 

POSITIVE  SEALING  INDICATORS 

designed  to  sovp  you 
ev-fn  more  time  and  monpy 


DKSIGN  FBATURK 
eatewilow  gaiket  ... 

AU  ONI.PIKII 
A  bwilt^N  foeket  rttot'e 


tiva  •aallng  and  fool* 


6  size*  now  avail- 
oble:H". 
’AM'A'ondlH' 
O.D.S. 


The  "250"  hot  all  the  proved  Liquid  Eye  odvantoget  plus 
these  newly  engineered  features: 

•  smaller — mere  compact,  simplified  design. 

•  preformed  copper  extension  elimiitotes  need  for  sepo* 
rote  goskets-^oolproof  installation. 

•  complete,  self>contained,  economy  unit. 


Writ*  today  ter  cotolog  C-S7  covering  the  complete  Alllm  line. 


A  L  L  1  N 

M  A  N  U  E  A 

(TURING  (0. 

(  410  N  Her 

n^itoa^  A 

•  CHiroqo  22 

0</r-r  1  000  000  liquid 

f  y  T  -  S  S  O  M  f  O  r  Cl  ♦  ^  ' 

Room  Hkating  Units  Comparkd — It  appi*ar.s  that 
there  are  no  significant  differences  in  heat  require¬ 
ments  among  variously  shaped  cast  iron  radiators, 
front-outlet  convectors,  or  baseltoard  when  the.se  (hot 
water)  units  are  operated  under  normal  u.siige  condi¬ 
tions  with  thermostatic  control. 

‘‘It  may  be  concluded,"  say  Warren  S.  Harris  and 
L.  N.  Montgomery,  ‘‘that  fuel  consumption  is  more 
dei>endent  on  the  location  of  the  heating  unit  in  the 
room  and  the  method  of  ojK-ration  than  on  the  design 
of  the  heating  unit  itself.” 

Comparison  of  the  Performance  of  Variou.s  Room 
Heating  Units  Use<l  in  the  I-B-R  Re.search  Home  is  a 
rejiort  of  an  investigation  conducted  by  the  Krigineer- 
ing  Experiment  Station  of  the  University  of  Illinois 
in  cooperation  with  The  Institute  of  Boiler  and  Radi¬ 
ator  Manufacturers.  Mr.  Harris  is  research  jirofe.Hsor 
of  mechanical  engineering.  Mr.  Montgomery  is  a 
former  Research  A.ssociate  in  mechanical  engineering. 

Minor  differences  in  floor-to-ceiling  room-air  tem¬ 
peratures,  first  and  second  story  air  temi>eratures, 
mean  radiant  temperatures,  wall  surface  temp«*ratures, 
and  cyclic  air  temperature  variations  are  rejxirted  for 
different  units,  but  none  of  sufficient  magnitude  to  have 
a  significant  bearing  on  the  comfort  conditions  in  the 
(I-B-R  Re.search)  home.  University  of  Illinois  Cir¬ 
cular,  Volume  57,  Number  46,  University  of  Illinois, 
Urbana,  Ill.  Price  is  fifty  cents. 

Civilian  Power  Reactor  Pro<;ram— Book  2.  Part  III, 
Status  Report  on  Pressurized  Water  Reactors  as  of 
1959,  TID-8518  (2),  has  been  published  by  the  .Atomic 
Energy  (Commission,  part  of  an  ll-volume  report  on 
the  Civilian  Power  Reactor  Program.  Book  2  has 
86  pages  of  text,  52  excellent  illustrations,  and  five 
tables  discussing  various  pressurized  water  reactors 
in  operation,  being  built,  or  planned.  The  volume 
summarizes  the  pressurized  water  reactor  concept, 
the  objectives  of  the  program  for  this  concept,  the 
related  general  re.search  and  development  program, 
the  experience  that  has  been  gained  with  operating 
reactors,  construction  and  operation  schedules,  pri‘sent 
limitations  and  problems  with  regard  to  the  concept 
and  a  bibliography  on  pressurized  water  reactors.  Al.so 
included  is  a  reactor  data  table  and  cross-.section 
drawings  of  10  reactors.  The  volume  is  available  from 
the  Superintendent  of  Documents,  U.  S.  Government 
Printing  Office,  Washington  25,  D.  C.,  and  costs  $1.25. 

Air  Pollution  and  Smog — A  general  di.scussion  of 
air  i)ollution,  smog  and  California’s  attack  on  auto  ex¬ 
haust.  It  al.so  contains  a  table  which  gives  the  C'ali- 
fornia  standards  for  ambient  air  quality.  This  is  in¬ 
tended  to  supply  information  which  could  Ik*  u.sed  to 
an.swer  .some  of  the  common  questions  regarding  air 
pollution  and  .smog  and  controls.  Air  Pollution  Koun- 
dation.s,  2556  Mis.sion  St.,  San  Marino,  Calif. 
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BHI  Pi'BUCATiONS — Two  publications  are  available, 
based  on  conferences  that  were  [)art  of  the  1959  Fall 
Conference  of  the  Building  Research  Institute.  Pub¬ 
lication  7H2  on  The  Current  Status  of  Modular  Coordi¬ 
nation  contains  four  ikiimts  that  were  presented  on 
this  subject,  plus  the  discussions  of  these  i>apers. 
Price,  $2.50.  Publication  788  on  The  DesiRn  Potential 
of  Metal  Curtain  Walls  is  divided  into  two  jvart.s.  The 
first  covers  case  studies  of  five  buildings,  each  from  a 
different  archiUHrtural  firm,  plus  related  discu.ssion. 
Part  two  covers  a  number  of  pajters  dealinR  with  design 
of  metal  curtain  walls  and  discussions  of  the  papKjrs. 
Price,  $5.  For  copies  of  these  publications,  write  to 
Building  Rt^.search  Institute,  2101  Constitution  Ave. 
N.W.,  Washington  25,  D.  C. 


Cast  Ikon  Pipe  Flanges  and  Flanged  Fittings- 
Two  .standards  for  ca.st  iron  pipe  flanges  and  flanged 
fittings  have  been  published  by  the  American  Society 
of  .Mechanical  Engineers  wdth  ASME,  Mechanical 
Contractors  A.s.sociation  of  America,  and  Manufac¬ 
turers  Standardization  Society  of  the  Valve  and  Fit¬ 
tings  Indu.stry  as  .spon.sors.  Cla.ss  125  is  covered  in 
ASA  B16.1-1960  and  Cla.ss  250  in  ASA  B16.2-1960. 
These  standards  cover  dimensions  and  tolerances,  pres¬ 
sure  ratings,  markings,  bolt,  nut  and  ga.sket  designa¬ 
tions,  and  tests.  American  Society  of  Mechanical  Engi¬ 
neers,  29  W.  39th  St.,  New  York  18,  N.  Y.  Price  for 
each  standard,  $1.50. 


Refrigeratej)  Storage  Installations — A  group  of 
engineers  from  major  government  agencies  has  pre- 
iwred  Refrigerated  Storage  Installations,  a  technical 
report  which  covers  design  criteria  and  .selection  pro¬ 
cedures.  Results  of  an  analysis  of  44  installations  in 
this  country  are  re{)orted.  Data  are  included  on  vapor 
barriers,  insulations  and  installation.  It  is  publication 
numb«*r  759  and  may  be  ordered  from  Printing  and 
Publishing  Office,  National  .\cademy  of  Sciences — 
National  Research  Council,  2101  Constitution  .\ve., 
Washington  25,  I).  C.  Price,  $2. 


Paints  and  Coatings — Papers  and  panel  discus¬ 
sions  that  were  part  of  a  1960  RRI  Spring  Conference 
are  presented  as  Publication  796.  Sev’eral  papers  were 
presented  on  each  of  the  following  topics:  Field  prepa¬ 
ration  of  surfaces;  field  application  methods;  water 
thinned  paints  and  coatings.  Building  Re.search  Insti¬ 
tute,  2101  Constitution  Ave.  N.  W.,  Wa.shington  25, 
D.  C.  Price,  $5. 

Additions  to  the  AIHA  Guide  Serhs— Five  new 
guides  have  l>een  added  to  the  .series  published  by  the 
.American  Industrial  Hygiene  As.sociation.  They  are 
entitled  Acetronitrile,  Diethylamine,  Diethylene  Tri¬ 
amine  Nitroprojiane,  and  Tetrachlorethylene.  Each 
guide  is  devoted  to  one  sub.stance  and  covers  such 
topics  as  i>otential  hazards,  industrial  hygiene  control 
practices,  and  specific  medical  procedures  for  treat¬ 
ment  of  persons  over-ex ixi.sed  to  the  substance.  Price, 
25  cents  each.  American  Indu.strial  Hygiene  .As.socia¬ 
tion,  14125  Prevo.st,  Detroit  27,  Mich. 


Quuktlraft 

POWER-DRAFT  UNITS 
DESIGNED  FOR  RESIDENTIAL, 
COMMERCIAL  AND  INDUSTRIAL 
APPLICATIONS 

"k  No  motors,  fans  or  bearings  in  exhaust  line 
Needs  no  stacks  ir  Acid-resisting  vitreous 
enamel  finishes  ir  Extremely  high  static  pres¬ 
sures  now  available 

FOR  HEATING  PLANTS  AND  INCINERA¬ 
TORS  .  .  .  Quickdraft  provides  constant  draft 
for  efficient  and  economical  combustion.  It  elim¬ 
inates  pulsating  or  chattering,  puffing,  smoking 
and  sooting.  Costly,  tall,  unsightly  stacks  are 
unnecessary. 

FOR  INDUSTRY  .  .  .  Quickdrmft  now  oilers 
extremely  high  static  pressures  for  EXHAUST¬ 
ING  corrosive  gases,  abrasives  and  paint  sprays 
.  .  .  for  CONVEYING  all  types  of  bulk  materials 
or  wastes  that  can  be  moved  by  air. 

FOR  MOVING  AIR  in  or  out  of  buildings 
through  ducts  .  .  .  Quickdralt  is  outstanding  in 
performance  and  efficiency. 


IMPORTANT  NOTICE 

To  wlthilond  corrosive  gotet,  oil  Ouitkdraft  units  ore'ovoil- 
oble  in  stondord  ocid-resisting  vitreous  enomel.  No.  316 
Stainless  Steel,  rigid  plastics  (P.  V.  C.)  and  with  plastic  and 
Fiberglass  coolings. 


I 

Write  today  lor  Quickdralt  Engineering  Data,  j  ||'*****^| 

Qvhkdratt 

CORPORATION  P.  O.  BOX  87-0  •  CANTON  I,  OHIO 
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COMING  EVENTS 


Wh*r«  litt*d.  nam«t  or  fitlot  of  individuals  art 
thota  from  whom  furtkar  information  it  availabla. 


Clean  air,  free  of  dirt  and  dust  particles,  re¬ 
duces  operating  costs,  increases  employee 
etlicicncy.  Be  sure  to  provide  for  clean  air  in 
your  installations — and  remember,  the  finest 
filters  are  sold  by  members  of  the  Air  Filter 
Institute  .  .  . 


INDUSTRIAL  RUILDINe  EXPOSITION— Industrial  Buildng  E> 
position  and  Congress  at  the  New  York  Coliseum,  New  York.  N.  Y, 
Clapp  &  Poliak,  Management.  341  Madison  Avenue,  New  York  17, 

N.  Y .  OICEMtIR  12-15,  lUO. 


■oi  f32S.  Wosliieqtee  S.  D.  C. 


EXPOSITION  OP  AUTOMOTIVE  ENGINEERING  —  nternatif.nal 
Congress  and  E«position  of  Automoti>-e  Engineering  sponsored  by 
tt'e  Society  of  Automotive  Enqineers  Inc.,  at  Cobo  Hall,  Detro.t 
Mick,  J.  Gilbert  secretary  of  the  Society  485  Le<ington  Ave 
New  York  17.  N  Y.  JANUARY  M3.  lUI. 


Air  Devices,  Inc. 

Its  Medisea  Aveaee 
New  Yerii  14,  New  York 


Minecopelis-Heeeywell  Resialoter  Ce 
MIeeaopells  t,  Miaaesoto 


Oweas-Corainq  Fiberqlas  Cerporatiea 
113}  Notieaal  loah  laildiae 
Tele  to  3,  Okie 


INSTRUMENT-AUTOMATION  CONPERENCE—  SA  W.nter  In 

strument- Automation  conference  and  erkibrt  at  Kiel  Auditorium 
St,  Louis  Ml,  Wm,  H,  Kusknick  erecutive  director  of  tke  Instru¬ 
ment  Society  of  America.  313  Siitk  Ave.  Pittsbur  jk  2?  Pa. 

JANUARY  17-19,  19*1. 


4SS4  W.  WoelwerNi  Aveaee 
Milwaehee  It,  Wheeasia 


Pittsbareh  Plate  (Mass  Coatpeay 
Fiber  Gloss  Divislea 
Oae  Gatewoy  Ceeter 
Pittsbar9h  22.  Peoasylvoaio 


Air-blase  Corporatlea 
2SOOO  MUes  Rood 
Cleveland  2t,  Okie 


PLANT  MAINTENANCE  CONPERENCE— 1961  Plant  Ma  ntenance 
&  Engineering  Conference  at  tke  International  Ampkitkeatre  Cki- 
cago  III.  Clapp  &  Poliak  Inc.,  34|  Madison  Ave..  Ne*  York  17 

N  Y.  JANUARY  23-2*.  19*1. 


Aaiericaa  Air  FHter  Ce. 
21 S  Central  Aveane 
Leaisville  t,  Rentecky 


•Tecboical  Filter  Ce. 

2719  Soeth  Poplar  Aveaae 
Chkopa  t.  Illiaeis 


Coatioeatol  Air  Filters.  Inc. 
2S20  Helai  Street 
Loeisville  9,  Keetecky 


Triea.  Inc. 

1000  Island  Aveaae 
McRees  Rocks,  Penosyivoaia 


HYDRONICS  HEATING  SHORT  COURSE— I3tk  annual  Skert 
Course  on  Hydronic  Heating  and  Cooling  at  tke  University  of 
Illinois,  under  tke  joint  sponsorskip  of  tke  Un.vers  ty  and  Tke  Institute 
of  Boiler  &  Radiator  Manufacturers.  W.  K.  Newton  Superv  sor  of 
Engineer  ng  Ertenslon  1160  lllin  Ha'  Ckampai  in  III 

JANUARY  30-PERRUARY  2.  1941. 


Oollinper  Corporatlea 
11  Centre  Pork 
Reebester  3,  New  York 


Vortos  Company 

121  S.  Aleionder  Aveaae 

Cloremoat,  Colitemia 


Drico  ladnstriol  Corporation 
100  Eipbth  Street 
Passaic,  New  Jersey 


Westinpkoase  Electric  Corporotioa 

Stortevont  Divisioa 

Hyde  Pork,  Bostoa  34,  blassockasetts 


ASHRAE  MEETING— Se  mi-annual  moating  of  tkp  American  Society 
of  Heating,  Refrigerating  end  Air-Conditioning  Engineers.  Inc.,  at 
tke  Conrad  Hilton  Hotel.  Ckicago,  III.  Secrets',  Pi^bert  Q  Cr-iss 
234  Fiftk  Ave.,  New  YorE  I,  N.  Y .  PEIRUART  13-14,  1941. 


From  Corporotioa 
Providence  14,  Rhode  Island 


'Feramrly  Mtilsoa  6  Co.,  lac. 


NATIONAL  SYMPOSIUM  ON  TEMPERATURE- Tk.rd  National 
Symposium  on  Temperature— Its  Measurement  arvd  Control  in  Science 
and  Industry,  sponsored  jointly  by  tke  American  Institute  of  Pkysics. 
Instrument  Society  of  America,  arsd  tkp  National  Bureau  of  Starsd- 
ards  to  be  keld  in  Columbus,  Okio.  C.  L.  Roberson.  ISA.  313  Siitk 
Ave..  P.ttsburgk  22.  Pa . MARCH  27-31,  1941. 


CORROSION  ENGINEERS  CONKRENCE— 4nnua  Cenfernnee 
and  Corrosion  Skow  of  tke  National  Assoc’a^ion  of  Crirrosion  Engi¬ 
neers.  at  tke  Statler  Hotel  Buffalo  N.  Y.  T.  Hu’l.  e»ecutive  secre 
tary  of  tke  Association.  1061  M&M  Building  Hoost-sn  2  Ter. 

APRIL  5-7,  1941. 


Over  50  yeors  experience  in  tke  Harris  monufoetures  industrial 
design  and  manufacture  of  floats  floats  of  Stoinless  Steel,  Copper, 
for  liquid  level  control  is  at  your  Copper  •  Plated  Steel,  >klvminum. 
disposal  wken  you  consult  Harris  Nickel,  Monel,  etc.  of  a  variety  of 
on  your  requirements.  Whether  shapes  and  sizes  depending  on  the 
your  requirements  ore  for  high  tern-  needs  of  the  installotion. 
perature— high  pressure  service,  or  Consult  Harris  on  your  floot  re¬ 
should  you  be  handling  corrosive  quirements  for  top  quality  and 
liquids,  Harris  can  help  you  in  the  service. 

selection  of  the  proper  float  for  Write  for  Harris  Float  Catalog 
long,  trouble-free  service.  with  its  holpfvl  technicaf  data. 


INDUSTRIAL  HYGIENCE  CONPERENCE— Annua’  American  In 
dustria!  Hygiene  Conference  at  the  Sheraton  Cadillac  Hcte’.  De 
troit,  Mck.  Publicity  chairman.  J.  D.  MacEwen  Wayne  State 
University  1401  Rivard  St.,  Detroit  7,  Mich.  .  APRIL  9-13,  1941. 


CONVENTION  ON  WELDING— Annual  convention  of  tke  Ameri¬ 
can  We’ding  Society.  Tke  Coliseum.  New  York.  N.  Y.  For  informa¬ 
tion  write,  American  We’ding  Society.  33  W.  39tk  St.  New  York 

18,  N.  Y . APtIL  11-20,  1941. 


CONSULTING  ENGINEERS  COUNCIL— Annual  mee 
Board  of  Directors  of  Consulting  Engineers  Council.  ( 
H'juse  Ckicago.  III.  Erecutive  Secretary  L.  N.  SpiUer 
Bldg.,  Springfield,  III .  MAY 


204  No.  AbordooN  St. 
Ckicago  7,  llliiioit 


NDHA  MEETING  Annual  meeting  of  the  National  District  Heat- 
mg  Association,  Wentwortk-by-tke-Sea.  Portsmouth.  N.  H.  Secre¬ 
tary  John  F.  Collins,  Jr.,  827  N.  Euclid  Ave..  Pittsburgh  6  Pa, 

.  JUNE  12-15.  1941, 
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I  company  | 

I  addrass  1 
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EUROPEAN  COMMON  MARKET 
Tlir  blccm  for  your  prculurt  kiMm 

h'or  thf  I’  H  A  U  Kurop^  ufirre 

fftNt  riMtiw  lirlnc  UftAtlArdi  tur«n  tinpnMTMl  hnatmc 
anti  Air  rviuflitloninx  Am  you  orcanis»^  In  Kupapn 
to  Un**  up  mAnufA4*turipff  ltof«isom  and  4Up<*rypir 
th^ir  artifltlm?  You  ran  affTird  thr  fRO  tf»r-<po( 
MipfH-A  rwAr<l*«<l  to  ci*t  thtnaii  rollinf  and  fTdlcm 
up  I  liam  br<rf}  RurrMMfuUy  arrtina  slntv  l(iM  a« 
K<ir<>p**«n  Uaiwm  rrprf>Mrntatlfe  and  niKtnct  Man 
aic«*r  ff*r  a  iruup  of  top  1  .K  rocitpaniM  In 

Mp<atiiit.  Vt^tllatmc  Mt  Air  Cunditxitiinc.  ('an 
taka*  tin  una*  adtlitianal  arr<Mint  now.  Writ^  nlth 
tmt  uldiffatim  anti  nirrt  In  Chicago  at 
Fa4>ruar>  AHIIKK  Hlitm 


J  J  li«  Rik.  Riiropran  Halm  Jk  Llratnim  RuperrUor 
2.  ait^iue  Ntatra*.  Marl)  la  Itta  (H  A  <ti  Krantv 


WANTED 

CHEMICAL  OE  MECHANICAL  EN6INEEES 


f)na  n<  tt»«»  world's  largmt  pharmaratitlral  mni 
pan*m  lia<  atailal>la»  vanaad  and  rhalla^king  aa«iKn 
fumta  in  Plant  ^>i4itn*'^r>na  Abrait  fltr  gears' 
ripr*r$«<nr«‘  rr«|Ulr««)l  In  thr  prtMMti  Induatrlm.  Appll 
ranta  ahtiultl  tta  rapabla  of  aaaumma  full  rawpon 
Utility  frw  pn»j*Tt  drauan  and  onordmatiuii  Kntml 
Mgm  of  rt<)«trurfioti  mafhtKU  and  rha*nt>cal  mainta- 
nanrv*  dmirabla*  Hm$«l  rmunaa  u>  IVratinna'l  |>a*pt  , 
Parka.  I^aris  *  ('twiipaii) ,  I>a<rolt  32.  Mirlucan. 


High 

Teinp®ratTi  e 

Water 

Systems 


WANTED  MECHANICAL  ENGINEEi 

S  5  yaara  «>ipm)«Var«»  In  dmlcn  of  hratitif.  vrntl 
lating,  air  randttitming  and  plumbtnic  «>stMn«  f(»r 
•rItnuU.  rotntna*mal  and  industrial  buildings,  htm 
tUtala  and  rhurrtim  II  H  drgrm  In  Ylrciiantcal 
Mclnrminc  r««]iilr(H|  prrmanrnt  piMeitlon  with 
rapanding  r«iii«ulfirw  «*ff»glnpwlnc  firm  Hmd  rmumr 

to 

W.  E.  HOOD  AND  ASSOCIATES 
412  Wait  Markat  Straat,  York,  Panniytvanla 


MANUEACTUtEKS  AOENTS 

Aa  astablliHad  Manufartarar  with  29  yaart  ripari- 
ana#  pradaciaf  vantllatiaf  taaifaiaat  is  laaklfif 
far  maaafartiirar's  ataats  la  many  sactians  at  tha 
caantry  ta  sail  thair  naw  lina  af  industrial  fans. 
Tha  pradaHs  Ineluda  anal  Raw  and  tuhrasial 
fans,  hath  diraci  and  hrti  driven,  and  pawar  raat 
vsntilatars. 

flaasa  reply  Rai  914.  Air  Canditianinf.  Heating 
4  Ventllatinf.  93  Warih  St..  Naw  Vark  13.  N.  Y. 


TK<ni.MgrKs  or  dpct  work  estimating 

LEAEN  HOW  THE  PROS  PIGUEE  THE 
•IG  JOES 

By  paundape  •— MiMre  faotadr — 

Linaar  foatata  —  Fittinfs 

lYils  Informatltm  u  ordmartle  Tfur  citwrlr  guardt'd 
and  U  inraluatda  to  tha  prt»fr«*Mlra  idi«»p  or  In 
dlildual 

Sand  dwell  or  looopy  ordor  for  S3. SO 
poyoblo  to: 

W.A.C.  Co.  Modwoy.  Most. 


AGENTS  WANTED 

An  mtahlL%har1  manufarturnr  with  trvi  yaars  atparl 
mra  pnduring  patmtnl  air  panal  «T«tam  for  heat 
ing.  r«*nuiating  and  air  rondituming  Is  expanding 
mttmage.  IVrrttorlm  open  in  tha  HtHitheajttem  and 
HaMjthwiwtern  Htaim.  Missouri.  Wlsroruln.  Ntnihem 
tthto.  Kastem  Pmn«ilranta  and  Hawaii  lN>«lre 
r^lea  from  tho^  now  (vmtarting  airhiteeis  and 
merhamcal  enginears.  Pleana  wrtta  Halo«  Manager. 
AlHKlAMilt.  13729  Ea^t  lb»-*arrans.  .Hanta  Fe 
Springs.  California 


PKINTEH  FORMS  aTallable  for  Immediate  ship 
mmt.  Heating  4  oil  burner  materials  form, 
bumnr  service  record  cards,  aervion  onlar  forms. 
Inspactltm  lnf(»rmatlnii  form,  sunav  sheet  and 
others.  Also  ran  supply  IH'HNKH  HkTRVItT  form  ' 
in  N  part  KZK  HNAP  with  3  carhnns  In  each  set. 
1200  sets  Imprinted  with  sour  name,  addreas 
and  telephime.  only  $20  40  Hetid  for  sainplen  no 
ohilgaclon  Write  Dept.  AC.  Degree  Day  Hsxteioa. 
39-30  r.Mth  »t..  WtimUide  77.  N.  V. 


WANTED 

Eng'nMTt  and  Oatign.rt  HVAC  Plumbing, 
Eiactrical.  Rapidly  growing  Virginia  Arch.- 
Engr.  naadt  qualifiad  man  lor  naw  Machanical, 
Elaclrical  Saction.  Eacailant  futura  and  ad- 
vancamant  poiiibllitiat.  Sand,  full  raiuma. 
P.  O.  Boi  20.  Norfolk.  Virginia. 


PRlNClPLESy  DESIGN  AND 
OPERATION  OF  HIGH 
TEMPERATURE  WATER 
SYSTEMS 

'I'luR  iMMtk  rontaiiiR  original  design 
data  inw-d  siirreMdiilly  in  acttia' 
systeniR.  Tables,  graplis,  photo¬ 
graphs  and  specifications  serve  as  a 
working  guide;  let  you  benefit 
from  the  author’s  extensive  knowl¬ 
edge  and  experience. 

CONTENTS 

*  Advantages  of  HTW 

*  Tliermal  Properties  of  Water 

*  Some  l>esign  (>>nsiderations 

*  I'ressurixing  the  System 

*  lloilert  and  Expansion  Tanks 

*  t^ntrolUng  the  System 

*  System  Cirrulation  Pumps 

*  ValvM 

*  Piping 

*  Process  Heating 

*  Space  Heating  with  HTW 

*  Applications 

*  Designing  a  Typical  System 

*  Appendix 

224  Pages,  109  Illustrations.  $6.50 

To  order  use  the  postrard.  See  laal 

page,  ihia  iaaue. 
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FOR  AIR  CONDITIONING  /  EXHAUSTING 
MATERIALS  HANDLING  /  MANY  OTHER  USES 


AIR  DUCT 


THE  IVIREMOLO  COMPANY  *  HARTFORD  10.  CONN. 


Save  time,  and  cost  of  clamps, 
when  connecting  flexible  duct  to 
metal  fittings. 

Wiremold’s  exclusive  flat  metal 
spiral  construction  accepts  self 
drilling-tapping  screws.  Just  2  or 
3  of  these  keep  duct  securely  in 
place.  (No.  7  x  Vi"  drill  screws.) 

Groove  in  metal  spiral  holds 
the  screw  in  position  as  it  drills. 
One-handed  fastening! 

Only  Wiremold  Air  Duct  has 
this  additional  cost-cutting 
feature. 

Write  for  installation  data. 
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AIR  CONDITIONING  HEATING  AND  VENTILATING'S 


INQUIBY  SERVICE  FOR  ADVERTISED  PRODUCTS 


SILF.M.ASHIN6  CURI . 

from  Penn  Ventilator  provides  three  im¬ 
portant  benefits  to  the  design  engineer- 
in  roof  ventilator  installations.  Company 
provides  one  source  for  curb,  damper 
and  ventilator.  Information  is  offered. 
Inside  Front  Cover  Item  200 


Use  this  Digest  to  locate  and  refer  to  the  advertisements  in  which  you  are 
particularly  interested,  then  fill  out  and  mail  a  prepaid  postcard,  either  of  two 
that  appear  on  the  yellow  page  following,  to  request  further  information  from 
manufacturers. 


STf  AM  TRAP  lOOR  . 

available  from  Armstrong  goes  into  great 
detail  in  its  44  pages,  answering  such 
questions  as.  “How  much  steam  should 
a  steam  trap  trap?”.  Also  discusses  trap 
selection,  installation,  and  maintenance. 
Page  1  Item  201 


NIW  CONOENSATI  PUMP  RUUITIN  . . 

describes  tspe  UV  units  made  by  Skid¬ 
more.  which  are  built  in  both  single  and 
duplex  models.  Can  be  iastallcd  with 
cover  plate  flush  with  floor.  Motor  and 
float  switches  easily  acces.sible  above 
floor  level  and  out  of  danger. 

Page  2  Item  202 


SMOKE  STACKS . 

become  true  chimneys  when  you  specify 
installation  of  a  Field  draft  control. 
Units  provide  draft  precisely  controlled 
to  the  needs  of  gas  combustion.  Infor- 
matuin  is  available. 

Page  5  Item  203 


SMOOTH  PIN  COIL  DESIGN . 

of  Aerofin  Corporation  permits  use  of 
high  air  velocities  without  turbulence  or 
excessive  resistance  and  provides  ample 
heat-exchange  capacity  in  limited  space. 
You  can  safely  specify  at  full  published 
ratings.  Aerofin  coils  sold  by  manufac¬ 
turers  of  fan  system  apparatus,  list 
available 

Page  7  Item  204 


STEAM  TRAPS  . 

made  by  Hoffman  are  part  of  a  complete 
line  of  specialties  for  steam  and  water. 
Inverted  bucket  traps  feature  stainless 
steel  interiors,  straight-through  pipe  con¬ 
nections  with  various  si/.ed  pins  and 
seats  for  a  wide  range  of  pressures. 
FAT  traps  give  continuous  drainage,  are 
quickly  and  easily  serviced  with  no  need 
to  break  pipe  connections.  Information 
available. 

Page  9  Item  205 


DUAL  DUCT  UNITS . 

Produced  by  Bueasod-Stacey  afford  com¬ 
plete  conditioning  through  all  seasons  of 
the  year.  Proper  conditions  maintained 
in  every  space.  Patented  automatic  vol¬ 
ume-controlled  mixing  units  provide  con¬ 
stant  air  volum«»“in  every  zone,  regard¬ 
less  of  variants  in  static  pressures.  Bul¬ 
letin  available. 

Page  11  Item  206 


lOILER  SAFETY  CONTROLS  . 

are  neatly  described  in  booklet,  Basic 
Safety  Controls,  for  hot  water  space  heat¬ 
ing  boilers  by  McDonnell  A  Miller, 
which  gives  the  what-why-how  in  eight 
interesting  pages.  Includes  recom¬ 
mended  piping  hookups. 

Page  13  Item  207 


REFRIGERATION  SPECIALTIES . 

are  detailed  in  Sporlan  catalog  describ¬ 
ing  the  first  molded  porous  core  filter 
dryer,  the  first  combination  moisture  and 
liquid  indicator,  solenoid  valves  with 
layer  wound  coil,  thermostatic  expansion 
valves  with  the  original  Flow-Master  ele¬ 
ment.  and  distributors  with  versatile  in¬ 
terchangeable  nozzles. 

Page  15  Item  208 


AIRTROL  SYSTEM  . 

made  by  BAG  is  guaranteed  to  end  air 
troubles  in  forced  hot  water  systems. 
Property  management  consultant  testi¬ 
fies  that  installation  eliminated  all 
troubles  due  to  poor  heating  from 
trapped  air,  will  install  them  on  35  boil¬ 
ers  heating  large  housing  project.  In¬ 
formation  available. 

Page  17  Item  209 


ROOF-MOUNTED  CONDITIONER  . 

made  by  Air  Conditioning.  Inc.,  is  the 
original  low  silhouette  unit  designed  for 
low  cost  year-round  service,  roof- 
mounted  for  more  interior  design  free¬ 


dom  and  pre-fabricated  for  quick  instal¬ 
lation.  Point-by-point  comparison  of 
features  (see  ad)  shows  more  plus  values 
than  any  other  competitive  model.  In¬ 
formation  available. 

Paget  18-19  Item  210 


NEW  WATER  HEATER . 

manufactured  only  by  Patterson-Kellcy 
provides  all  the  hot  water  required  for 
domestic  service,  comfort  heating,  and 
air  conditioning  re-heat.  It  will  not  scale 
because  heat  traasfer  occcurs  below  the 
temperature  at  which  minerals  precipi-- 
tate.  Engineering  data  offered. 

Page  20  Item  211 


SHOCK  AISORRERS  . 

by  losam  protect  pipe,  fittings,  and  con¬ 
trol  devices  from  failure  due  to  repeated 
shock  from  water  hammer.  Units  elimi¬ 
nate  water  hammer  completely  and  as¬ 
sure  quiet,  costing  very  little  compared 
to  the  damage  they  orevent.  Manual 
offered  describes  proper  methods  of  siz¬ 
ing  and  where  to  locate. 

Page  21  Item  212 


EXTREMELY  CLEAN  AIR . 

filtered  by  Westinghouse  Precipitation 
units  provide  the  necessary  atmosphere 
for  precision  electronic  parts  manufac¬ 
turing.  Booklet,  describing  the  advanced 
air  engineering  concept,  based  on  West¬ 
inghouse  air  handling  and  air  cleaning 
products,  available. 

Page  22  Item  213 


PRECISION  COPPER  TUtC . 

under  the  Mackenzie  Walton  label  is  pro¬ 
duced  by  Reading  for  those  who  ne^  a 
small,  seamless  tube  for  instrumentation, 
air  conditioning,  refrigeration,  surgical 
instruments,  automotive  applications,  and 
many  others.  Detailed  catalog  describes 
full  line  of  small  tubing. 

Page  23  Item  214 
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EXTRUDED  ALUMINUM  GRILLES  . 

for  floors,  sills  and  walls  are  manufac¬ 
tured  by  Waterloo  Register  Co.  They  fit 
perfectly  into  modem  architectural  and 
engineering  concepts.  Selection  guide  is 
offered. 

Page  24  Item  215 


SILENT  POWER  ROOF  VENTILATORS  . . 

made  by  Ilg  Electric  Ventilating  Co.  are 
available  in  11  sizes  from  87  to  21,000 
cfm.  Direct-connected  fan  and  motor 
eliminate  belts  and  pulleys.  Patented 
"Q”  wheel  dynamically  balanced.  Bulle¬ 
tin  gives  details. 

Page  25  Item  216 


CENTRAL  CONDITIONING  . 

with  Thermal  Engineering  units,  is  being 
installed  by  an  ever  increasing  number 
of  banks  because  of  the  units’  reputation 
for  quality  and  dependability.  Ready 
accessibility  of  internal  components  is 
combined  with  rugged  construction. 
Complete  catalog  offered. 

Page  26  Item  217 


TYPE  L  COPPER  TUiE .  . 

is  available  from  Anaconda  for  air  con¬ 
ditioning  and  refrigeration;  cleaned, 
dried,  capped,  color-coded,  and  marked 
ACR.  in  20-ft  straight  lengths,  hard  tem¬ 
per  from  14  to  6  inches.  Also  a  broad 
range  of  soft  temper  from  '/■  to  IH  OD. 
Information  available. 

Page  27  Item  218 


INDUSTRIAL  AIR  FILTER . 

made  by  Research  Products  is  a  multi¬ 
velocity  device  for  heating  and  air  con¬ 
ditioning.  Of  rust  proof  aluminum  con¬ 
struction.  its  light  weight  makes  it  easy 
to  handle,  wash,  and  install.  Depth  load¬ 
ing  through  successive  layers  and  vary¬ 
ing  baffle  sizes.  Revolutionary  filter 
coat  adhesive  removes  odors.  Informa¬ 
tion  available. 

Page  28  Item  219 


AIRFOIL  ILADED  FANS . 

from  American-Standard  Industrial  Div. 
have  an  exclusive  radial  rim  wheel  de¬ 
sign  that  substantially  lowers  air  velocity 
through  the  blast  area  of  the  wheel.  This 
reduces  turbulence  and  results  in  unusu¬ 
ally  quiet  fan  operation.  Bulletin  is 
offered. 

Page  29  Item  220 


SOUND  CONTROL  CURR . 

for  power  exhausters  made  by  Jenn-Air 
provide  effective  noise  suppression  plus 
high  air  delivery.  One  unit  provides  both. 
Sound  power  reduced  90*^  with  only 
10^  loss  in  air  moving  capacity.  Rat¬ 
ings  confirmed  by  independent  labora¬ 
tory  tests.  Information  available. 

Page  30  Item  221 


VALVES  . 

bearing  the  Jenkins  trademark  are  known 
by  their  performance  over  many  years 
The  trademark  has  been  respected  by 
buyers  and  specifiers  of  valves  because 
it  is  well  known  that  since  1864  there 
has  been  no  compromise  in  quality.  In¬ 
formation  available. 

Page  31  Item  222 


RESILIENT  MOUNTED  MOTORS . 

in  ratings  through  10  horsepower  arc 
manufactured  by  Wagner  Electric  Corp. 
These  polyphase  motors  feature  quiet, 
vibration-free  performance.  Information 
is  available. 

Page  32  Item  223 


ZONE  CONTROLLED  CARINET . 

offered  by  Buffalo  Forge  provides  year- 
round  comfort  conditioning  to  suit  many 
different  areas  of  a  building.  Each  zone 
controlled  automatically.  Rugged  tubular 
frame  is  easily  assembled  and  installed. 
Floor  or  suspended  mounting  I  ow  head 
rtxsm  due  to  4.^  degree  pitched  coils. 
Bulletin  available. 

Page  33  Item  224 


SWEAT-FROOF  INSULATION . 

called  Aerotube  by  Johns-Manville  is  a 
flexible  foamed  plastic  pipe  insulation 
that  cuts  installation  costs  in  half.  Has 
a  built  in  vapor  harrier.  Recommended 
for  heating,  plumbing  and  air  condition¬ 
ing  service.  Brochure  available. 

Paget  34-35  Item  225 


FLUSHING  SYSTEM . 

from  Sloan  Valve  Co.  flushes  urinals 
automatically.  System  eliminates  user 
operation  since  it  is  actuated  by  a  motor 
operator;  flushing  cycle  is  controlled  by 
one  of  several  available  timers.  Infor¬ 
mation  is  offered. 

Page  36  Item  226 


HIGH  FUEL  COSTS  ARE  CUT . 

by  C'leaver-Brooks  packaged  boilers 
which  provide  a  combination  of  fuel-sav¬ 
ing  design  standards  that  are  not  found 
in  any  other  boiler  at  any  price:  four- 
pass  design,  forced-draft  combustion,  up¬ 
draft  construction,  and  5  sq  ft  of  heat 
transfer  surface  per  boiler  horsepower. 
Compact  units  through  600  hp.  Boilcr- 
KKMn  templates  designed  for  consulting 
engineers  offered. 

P.ige  37  Item  227 


ELECTRONIC  CONTROL . 

for  heating,  ventilating  and  air  condition¬ 
ing  is  rcpssrted  to  provide  even  more 
dependable  service  than  ctMnmonplacc 
electric  and  electronic  components  and 
systems  working  for  you.  Barber-^  olman 
system  gives  fast,  accurate  sensing  and 
adjustment  of  temperatures  and  air  flow. 
Handbook  is  offered 

Pagea  38^39  Ite.m  228 


CAST  IRON  GAS  ROILER . 

(Type  I)  made  .by  Wcil-Mcl  am  dws  not 
need  a  high  chimney,  nor  is  a  draft  fan 
necessary  Conforming  to  ACi.^  vent¬ 
ing  requirements,  its  products  of  esHnbus- 
tiim  can  be  expelled  with  only  a  .'-ft.  vent 
riser  beyond  the  draft  ho>xl  openings. 
Bulletin  available. 

Page  40  Item  229 


INDUSTRIAL  WATER  CHILLING . 

can  be  had  at  low  cost  with  a  Trane 
hermetic  absorption  Cold  (iencrator. 
Advanced  hermetic  design  and*,  single 
shell  construction  provide  simplified  in¬ 
stallation.  minimum  maintenance,  and 
economical  operation  for  process  or  com¬ 
fort  cooling.  L'nits  frtmt  l(H)  to  .^.10 
tons.  Fully  automatic  operation  means 
no  full-time  attendant  needciij  In¬ 
formation  available. 

Pages  42-43  Item  230 


ANY  STEAM  REQUIREMENT . 

can  be  supplied  with  a  BAW  Kuler 
whatever  the  fuel.  Many  hospitals  use 
these  boilers  because  of  their  dependa¬ 
bility  for  supplying  clean,  dry  steam, 
l  ow  maintenance,  cleanliness  of  opera¬ 
tion,  high  operating  economies,  rapid  re¬ 
sponse  to  demand,  and  maximum  capac¬ 
ity  in  minimum  space  arc  other  features. 
Information  available. 

Page  45  Item  231 
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INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


HlOH  VILOCITY  AIR  EQUIPMENT _ 

produced  by  Barbcr-Colman  is  being 
used  in  ever  increasing  quantities.  Com¬ 
pany's  research,  testing  and  development 
work  on  high  velocity  systems  for  over 
ten  years  has  resulted  in  a  wealth  of  valu¬ 
able  data  plus  important  new  high  veloc¬ 
ity  air  distribution  products.  52-pagc 
High  VeltKity  Data  File  offered. 

Pages  46-47  Item  232 


lEST  ROOF  DRAIN  MADE . 

is  a  prtxJucI  of  Wade,  which  Kwsts  that, 
in  fact,  it  has  no  equal.  Ad  compares 
company's  model  with  two  other  makes, 
showing  its  unit  more  generously  sized, 
heavier,  and  more  ruggedly  joined.  In¬ 
formation  available 

Page  49  Item  233 


COOLING  TOWERS . 

bv  Halstead  A  Mitchell  cut  costs  by  pack¬ 
aging.  These  I.Ml-ion  packages  are  used 
together  in  any  multiple  for  iiKxpcnsive 
installation  and  lowered  operating  costs 
because  of  step-control.  Twenty-year 
guarantee  on  wetted  deck  against  failure 
dii£  to  fungus  or  rotting.  Information 
available. 

Page  105  Item  234 


IN-DUCT  PAN . 

made  by  DcBothe/at  is  m>w  so  con¬ 
structed  that  you  can  pull  the  fan  wheel 
or  motor  while  the  Bifurcator  fan  re¬ 
mains  in  the  duct  It  speeds  up  inspec¬ 
tion  and  slashes  maintcnaiKe  and  down¬ 
time  costs.  I  iterature  available 
Page  107  Item  235 


CUSTOM-lUILT  PUMPS  STOCKED _ 

by  Taco.  By  specifying  any  standard 
Taco  I  P  pump,  with  it  many  options, 
you  can  actually  order  a  custom-designed 
single  stage  centrifugal  pump  to  meet 
your  requirements,  precisely.  Informa¬ 
tion  available. 

Page  109  Item  236 


FORCED  DRAFT  lURNER . 

made  by  Iron  Fireman  (WhirlBlast)  Tor 
gas,  oil.  or  dual  fuel,  saves  construction 
costs  because  no  stack,  pit,  or  brick  are 


needed;  causes  no  flame  pulsation;  burns 
clean;  and  is  packaged  for  easy  installa¬ 
tion  and  servicing.  Full  information 
available. 

Page  111  Item  237 


GAS-OPERATED  CONDITIONING . 

made  by  Ready-Power  achieves  the  low¬ 
est  known  operating  costs.  Natural  gas 
engine-driven  compressor  units,  condens¬ 
ing  units,  or  matched  chiller-condenser 
are  packaged  systems  in  capacities  from 
20  to  no  tons.  Total  operating  costs 
crime  to  less  than  one  cent  per  ton  per 
hour  Information  available. 

Page  113  Item  238 


LINE  TAP  VALVES . 

from  Watsco  Inc.  provide  a  positive 
sealed  port  at  low  cost,  and  will  test, 
charge,  and  discharge  a  system  in  min¬ 
utes.  Information  is  offered. 

Page  115  Item  239 


FLAME-RESISTANT  DUCT  TAPE . 

by  Amo  complies  with  all  building  codes, 
is  self-adhesive,  will  not  support  flame. 
There  is  nothing  to  mix,  so  saves  labor. 
It  is  vapor  proo^  water  proof,  and  meets 
.ASTM  standards.  Free  test  sample 
offered 

Page  115  Item  240 


PRESSURE  RURNERS  . 

for  dual-fuel,  gas.  or  oil  are  offered  by 
Synchronous  Flame.  Designed  for  hard- 
Uvfirc  jobs:  all  types  of  boilers,  warm  air 
furnaces,  and  ovens.  Many  standard  fea¬ 
tures  which  arc  extras  on  other  burners. 
Detailed  information  offered. 

Page  117  Item  241 


DIFFUSER  CATALOG . 

offered  by  Air  Devices  describe  the  origi¬ 
nal  square  and  rectangular  diffusers, 
tradenamed  AgiTaiR,  with  jet  induction 
diffusing  vanes.  More  than  l.tMKI.OOO  are 
in  use  today,  custom-made  with  louver 
arrangements  for  I-  2-  3-  or  4-way  pro¬ 
portional  blows. 

Page  117  Item  242 


SPRAY  NOZZLES  . 

and  all  related  accessories  for  humidify¬ 
ing  are  available  from  Spraying  Systems 
Co.  For  industrial  installations  of  every 
size.  Everything  but  the  piping,  wiring 
and  compressor.  Bulletin  is  available. 
Page  117  Item  243 


ROOF  VENTILATORS . 

in  12  different  types  are  illustrated  in 
this  month's  ad  by  Western  Engineering 
A  Mfg.  Co.  Information  on  these  venti¬ 
lators  is  available. 

Page  118  Item  244 


ALNOR  PYROCON . 

permits  you  to  set  thermal  expansion 
valve  of  air  conditioning  system  in  less 
than  a  minute.  It  eliminates  the  slow 
thermometer  method  of  determining 
temperatures  in  the  system.  Recom¬ 
mended  Model  4000  has  temperature 
range  of  0-300  deg.  F.  Bulletin  available. 
Page  119  Item  245 


VACUUM  THERMOSTAT . 

made  by  Sterling.  Inc.,  is  simple  and 
trouble  -  free,  assuring  efficient  eco¬ 
nomical  steam  trap  operation.  Thermo¬ 
stat  compensates  for  pressure  changes. 
While  vacuum  in  thermostat  remains 
intact,  traps  require  no  attention  other 
than  normal  maintenance.  If  vacuum  is 
lost,  thermostat  closes  trap  and  radiator. 
Bulletin  available. 

Page  120  Item  246 


ELECTRIC  RADIANT  HEATERS . 

called  Infra-Mite  by  Apextro  are  new' 
units  for  controlled-area  spot  heating. 
Infra-red  emitter,  with  fused  quartz  ele¬ 
ment  gives  instant  warmth.  Compact 
and  highly  decorative.  For  comfort  or 
heat-processing  operations.  Mounts  on 
ceiling  or  wall.  Information  available. 
Page  121  Item  247 


ECONOMICAL  CONDENSERS  . 

from  Niagara  Blower  Co.  are  lower  in 
first  cost  and  bring  greater  returns  in 
power  savings,  water  savings,  and  re¬ 
duced  maintenance  expense.  Two  bulle¬ 
tins  are  offered. 

Page  122  Item  248 
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FLEXIILE  HOSE . 

made  by  Flexaust  of  high  quality  metal 
and  neoprene  coated  fabrics  has  proven 
lower  in  installation  costs  and  provides 
exceptional  abrasion  resistance,  noise  ab¬ 
sorption  and  easy  relocation  of  hoods 
and  machines.  Full  details  available. 
Page  122  Item  249 


CLOSE-COUPLED  CENTRIFUGALS _ 

called  Centri-Pac  pumps  by  Aurora  are 
now  availaNe  in  1 1  pa^aged  sizes  in  ca¬ 
pacities  to  4(X)  gpm  and  heads  to  150  ft. 
for  low  pumping  costs  on  air  condition¬ 
ing  equipment,  circulating  services  and 
general  sei'vices.  Extremely  compact, 
highly  efficient,  smooth  and  quiet  in  op¬ 
eration.  Bulletin  gives  details. 

Page  123  Item  250 


QUALITY  RAAC  EQUIPHENT . 

made  by  Vilter  finds  wide  application  in 
industrial  installations  (meat  packing, 
dairies,  breweries,  etc.)  and  air  condition¬ 
ing  systems  in  banks,  hospitals,  etc.  Bul¬ 
letins  cover  chillers  for  air  conditioning 
and  rotary  compressors  for  refrigera¬ 
tion  applications. 

Page  124  Item  251 


INDUCED  DRAFT  FANS . 

made  by  l.ehigh  are  designed  to  elimi¬ 
nate  large,  costly,  unsightly  stacks.  They 
maintain  a  constant  over-fire  draft  re¬ 
gardless  of  atmospheric  conditions,  help 
keep  boilers  operating  at  maximum  effi¬ 
ciency.  and  lower  fuel  bills.  Detailed 
technical  bulletin  explains. 

Page  125  Item  252 


INSTRUMENT  MANUAL  . 

is  offered  to  all  users  of  gages  and  con¬ 
trols  by  F..  W.  Dwyer  Mfg.  Co.  The  72- 
page  manual  includes  engineering  data 
and  product  descriptions. 

Page  126  Item  253 


DIRECT-FIRED  DUCT  FURNACES . 

made  by  Keznor  cut  central  heating  costs 
by  avoiding  the  expense  of  boilers,  pip¬ 
ing.  and  controls,  cutting  installation 
time  and  costs.  May  be  used  singly  or  in 
capacities  up  to  300.(KK)  Btuh.  C  atalog 
available. 

Page  127  Item  254 


FOUR  DIFFERENT  THERMOMETERS  . . . 

are  described  in  Palmer  ad;  4V5-inch 
dial  thermometer  (stem  can  be  placed  at 
any  angle,  case  can  be  rotated);  recording 
thermometers  with  ranges  from  minus  40 
to  plus  950  deg  C;  industrial  thermom¬ 
eters;  and  red-reading  mercury  labora¬ 
tory  thermometers.  Catalog  available. 
Page  128  Item  255 


SCAFFOLDS  . 

by  Baker  permit  you  to  wt>rk  faster. 
Bulletin  explains  how  they  can  be  used 
in  single  units  and  in  many  combinations. 
Portable  and  durable  design. 

Page  128  Item  256 


CONDENSATE  PUMP  RULUTIN  . 

offered  by  Weil  Pump  describes  a  com¬ 
pact  receiver  and  sturdy  pumping  unit 
with  low  return  connection  and  1750 
rpm  motor  which  is  economical  to  in¬ 
stall  and  guarantees  long,  trouble-free 
life. 

Page  129  Item  257 


NEW  STANDARD  CODE  . 

for  testing  the  performance  of  all  air 
moving  devices  announced  by  .Air  Mov¬ 
ing  and  Conditioning  Association 
(.AMC.A).  It  supersedes  Bulletin  110 
which  has  long  served  as  the  industry's 
standard  for  testing  and  rating  commer¬ 
cial  and  industrial  fans.  C'opies  are  free. 
Page  130  Item  258 


NON-SCALD  SHOWER  VALVE . 

from  Symmons  Engineering  Co.  is  part 
of  Ilydapipc  system  for  exposed  shower 
installations.  System  simplifies  and 
beautifies.  1  iterature  is  available. 

Page  131  Item  259 


POSITIVE  SEALING  INDICATORS . 

made  by  Allin  Mfg.  Co.  proven  on  thou¬ 
sands  of  production  line  installations 
have  one  piece  extension  gasket  fcK  posi¬ 
tive  sealing  and  fool-prtx>f  assembly. 
Six  sizes.  Complete  line  catalog  avail¬ 
able. 

Page  132  Item  260 


NEW  WASHFOUNTAIN  CATALOG _ 

describes  the  Bradley  ftxst  control  which 
eliminates  faucets  and  leaves  both  hands 


free  to  wash  and  rinse.  Units  permit 
many  hands  to  be  washed  fast,  replace 
eight  ordinary  hasias  and  require  only 
one  set  of  piping  exmnections. 

Page  132  Item  261 


POWER-DRAFT  UNITS  . 

designed  for  residential  commercial  and 
industrial  applications  are  offered  by 
Uuickdraft  Corp.  They  provide  maxi¬ 
mum  heating  or  exhausting  efficiency  at 
lowest  cost.  Engineering  data  bulletin 
is  available. 

Page  133  Item  262 


FLOATS . 

for  any  liquid  level  control  problem  are 
available  from  Arthur  Harris  &  Co.  Thev 
meet  requirements  of  high  temperature, 
high  pressure,  or  highly  corrosive  service. 
Catalog  is  offered. 

Page  134  Item  263 


AIR  FILTER  INSTITUTE . 

lists  Its  members,  from  whom  you  can 
buy  air  filters  with  confidence.  Infor¬ 
mation  available. 

Page  134  Item  264 


THE  ONLY  FLEXIILE  DUCT . 

of  flat  metal  spiral  coastniction  that  ac¬ 
cepts  self  drilling-tapping  screws  is  made 
by  WiremolD.  Two  or  three  screws 
keep  duct  securely  in  place.  Installa¬ 
tion  data  offered. 

Page  135  Item  265 


FOR  MECHANICAL  DRAFT  SERVICE  . . . 

don't  choose  less  than  Clarage  quality. 
With  anything  as  vital  as  uninterrupted 
operation,  it  pays  big  dividends  to  get  the 
best  in  equipment.  Information  is  avail¬ 
able. 

Inside  Back  Cover  Item  266 


PILOT  POSITIONER . 

for  twevsiage  operation  of  unit  ventilator 
damper  operators,  the  Johnson  D-267 
double  range  mixlel,  is  specially  designed 
for  schtHilroom  unit  ventilators  to  meet 
minimum  outdixir  air  requirements.  Bul¬ 
letin  explains  details  of  first  and  second 
stage  operation  and  how  unit  assures  pre¬ 
cise  control. 

Back  Cover  Item  267 
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BOOKS  UKE  THESE  ARE  REUABLE  TOOLS 
THAT  CAN  HELP  YOU  IN  YOUR  WORK! 


Pvei^tw^tinc 


MNDIOOl  OF  Ml  CONOmOMNO. 
f  lEATMfi  MO  KNTIUTMfi 

Edited  by  Clifford  Strock 

Completely  new  book  coouining  thousands  of 
;  -  facts,  figures,  deu  end  principles;  hundreds  of 
cherts,  tables  end  ms^  Answers  problems 
you  face  every  day  in  your  work.  Subjects 
treated  thorou^ly  includie:  Air  Cooditionin|, 
Air  Handling,  Building  Heat  Loss.  QimaUc 
Data,  Combustion,  Degree-Days,  Dual  Duct 
Design,  Dust  Collectioo,  Fuel  Estimating, 
High  Velocity  Air,  Mathemtics,  Motors,  Pip¬ 
ing  and  Plumbing.  Psychrometry,  Radiator 
Heating,  Refrigerants,  Service  Hot  Water, 
Solar  Data,  StMm  Flow,  Ventilatioo,  Warm 
Air  Heating,  Terminology.  Completely  cross- 
indexed.  1M4  Pages,  vH'  x  S9t 

t  harts.  Maps,  Dias.,  Sit  Tables,  $15.00. 


KSifiN  OF  Ml  CONOmONMI  SYSTEMS 

by  f.  W.  HwtekiMeN 

115  full-page  charts  solve  problems  of 
air  conditioning  system  design  involving 
cooling  load,  duct  design,  psychromctrics, 
solar  energy,  comfort  conditioning,  panel 
cooling,  etc.  For  each  chart  the  engineer¬ 
ing  and  mslhematical  background  plus 
dmgn  example  and  solution  are  given. 
JM  P^aa.  lit  Hlas.,  $7.00. 


Efllargad  Second  EdHioa 
by  Forrott  R.  Lindsey 
Written  by  a  pipefitter 
for  pipefitters.  Coarers: 
Pipe  B^ing  —  Screwed 
Offsets  —  Mitered  Joints 
—  Dimensioos — Screwed 
Fittings  —  Butt  Welding 
Fittings  —  Flanges  and 
Flanged  Fittings — Solder  Joint  Fittings — 
U-Bolts — Spacing  of  Hangers — ^Water  in 
Pipes — Pipe  Expanstoo — Identification — 
Contenu  of  Tanks  —  Valves  —  Plastic 
Pipe  —  Metals  —  Steam  —  Mathematical 
Data — Measures — Conversion  Tables — 
Trigonometry — FiM  Layout  of  Angles 
— Dictionary.  41$  Pages,  24$  IBnstin* 
Horn,  $4.00. 


by  S.  Keese,  J.  R.  CemI  end  H.  D.  iofeiHier 
Training  text  and  reference  book  on  residential  air  con¬ 
ditioning.  Covers:  Comfort  Conditioos  —  Summer 
Weather — ^Tbe  Sun  in  Relation  to  the  House — Methods 
of  Cooling — ^The  Compressor  Svstm  in  Packaged  Form 
— Fans — Duct  Systems — Distributing  Air  in  Rooms — 
Noise  Control — Heat  Gain  in  Houses — Designing  Air- 
Duct  .Systems  and  Selecting  Equipment — Operating 
Coding  Equipment  —  The  Air-Conditioning  Industry. 
544  P^asTM  mnstratfoas,  $$.44. 

WMTEI  Ml  CONOmOMRI 

by  S.  Kesso,  J.  R.  CerroR  sad  H.  D.  IwsHbsr 

Does  for  hydronic  and  warm  air  heating  what  Summer  Air  Conditioning 
does  tor  cycling  Covers:  Temperature,  Humidity,  Wind,  Sun — Heat  Trans¬ 
fer  and  Comfort  Standards — Reading  and  Drawiim  Heating  Plans— House 
Construction — Calculating  Heat  Losses — Heat  Generatioo — Boilers  and 
Furnaces— Radiators  and  Convectors— Steam  Heating— Hot-Water  Heating 
— Warm-Air  Heating — Modulated  Heat  Delivery— Trends  and  Develop- 
menu  in  Heating.  444  Pagss,  344  Unstratlons.  $^40. 

COMmUTION  OFFEI 

Both  ol  the  above  Air  CoodMkonlng  boohs,  $15.44. 


by  F.  W,  HutchimoN 

94  full-page  charts  sdve  problems  of 
heating  and  ventilating  invdving  load 
determination,  duct  design,  panel  bmting, 
solar  heatina  and  combuMion  analyais. 
Companion  book  to  Design  of  Air  Con¬ 
ditioning  Systems.  Same  methods  to 
explain  and  solve  problems  are  used. 
324  Pwss,  94  Charts,  $7.44. 


Both  of  the  ahovs  books  by  Prof.  P.  W. 
Hntrh—nn,  $12J4. 
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SYSTEMS 

by  L  tUadaniMiHi 

DeUikd,  flliMtnted  guide  awcnag  mod¬ 
ern  Numbing  practioe  end  dedgn.  Bade 
probMms  es  well  et  modem  epeaeliiwl 
topics  ere  dbeuesed.  92t  figm,  Ml 
Ukm^  VfM, 


Completely  revised  )rd  EdHiee 
by  Jelm  L  Aldee 

This  clessic  text  on  bow  to  design,  build 
end  buy  industriel  exheuA  systems  bee 
been  bright  up^UMlete  to  meet  modem 
ilenderds  of  industriel  eoviroomenL 
Developmrnu  end  edveooes  in  devices 
end  te^niquns  described.  2M  Pagse,  1J7 


of  b^  tempereture  water.  Wntten 
dedgner  of  meny  of  the  world’s 
systems.  For  *r«fnt*iiee,  operetors, 
men.  214  P^m,  199  Dhm.  %9J59. 


FUD  F10W  M  IVES 

by  C.  K  McOeie 

How  to  solve  probleou  involving  the 
flow  of  liquids  end  geeee  tbroi^  pipm- 
How  to  beodk  visoodty,  friction,  beet, 
end  other  fecton  expressed  in  verious 
dimenstonel  systeo^  Worted-out  prob¬ 
lems  show  eppiicetioos  of  principles  114 


SNOW  MELTIIfi 

by  T.  Nepier  Adlem 

Correct,  tested  steps  in  phuming.  destin¬ 
ing.  b««Mi"g  end  operating  snow  melting 
systems.  Time  saving  cbem,  tables  end 
g^ihs  give  date  end  dm^Ufy  every  step. 


These  elltime  winners  in  ACHAV*s 
popular  Reference  series  ere  now 
evsilebie.  Ideal  for  classroom  or  com¬ 
pany  purchase.  Note  quantity  dis¬ 
counts  below. 

SEmCE  NOT  ff  ATEI 

by  Frsd  M.  RsHsr 

Enqliww.  Tbs  Osytes  Fewsr  end 
Uqbf  C^psny,  Osyt^  Ohio 
An  exceptiooelly  comprehensive 
treatment  of  the  subiect.  including 
methods  end  couipment,  piping,  fluce, 
corrosion  end  fuel  cost  oompeiieooe, 
with  special  emphasis  on  eriimeting 
date  for  ell  typea  of  applications  pre¬ 
sented  in  63  tables.  17  graphs  and  13 
sketches. 

44  Ropes  Paper  leeed  tl.M 

TKOESIEEDAT 

by  Oifferd  Sfreck 

Editor,  Air  Conditiosisq,  Hostisq 

ssd  Voetilstisq 

What  the  degree-day  d,  extendve 
degree-day  tables  for  1212  U.S.  local¬ 
ities,  42  cities  in  Cans^,  16  in  Alaska, 
bow  the  degree-day  is  used  for  com¬ 
paring  operating  resuhs  of  heating 
plants,  and  how  it  is  used  for  eetimst- 
ing  fuel  consumption  for  building 
h^ing.  together  with  ten  maps  in 
color. 

4t  Popes  Paper  leeed  lljtfl 

use  TffNWWTWAHICI 
U  lEATlC  im 
COOUNfi  nSTEMS 

by  Jobe  F.  Ssndfort 
Assodste  Professor  of  Mscbssicsl 
EaqiworWn,  lows  Sfste  CoBepe 
Those  thermodyoamic  fundameo- 
tals  which  apply  to  heating  and  air 
conditioning  engineering  are  reviewed, 
beginning  with  elementary  coocepta 
s'ld  developing  more  complex  prm- 
cipiea  srith  examples  of  their  applicn- 


F10WMDFM 

by  C.  H.  Berry 

Covers  moving  air  through  ducts,  fan 
sdectioo  and  control,  duct  arrangement, 
systm  characteristics,  flow  analysis. 
Basic  data  and  methods  used  to  calculate 
system  resistance  Practical  information 
for  srierting  a  fan  for  any  duty.  232 


ElECTMOl  TESmt  IND 
TtOniESIOOTMfi 

by  P.  T.  Gross 

How  to  locate  and  corrert  faults  in  dr- 
cuits  of  all  kinds— <ofitrolleri,  moton, 
tranrfonners  and  transmmsoo  bnea.  Reid 
tested  proceduree.  An  ideal  training  and 
referenoe  book.  IM  pnpsa,  IM  IlnB., 
$541. 


FiaOLMMOAL 

by  P.  F.  Sebmidt 

Properties,  selection,  storage,  handlin|. 
and  burning  of  all  gradea  of  fuel  osL 
How  to  assure  uniform  quality,  effleient 
combustion,  maximum  valua.  Additivea. 
treatmenta,  trouMea  and  rrmediea.  176 
p^ea,  34  tnMsa,  $441. 
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You  wouldn’t  k>uy  3  bargain  basement  parachute. .. 
or  a  cut-rate  big  game  rifle... 


Di'n'l  choose  less  lhan  Clarage  quality  for  your  mechanical 
draft  seiAice.  W  ith  anything  as  \ital  as  uninterrupted  oper¬ 
ation,  it  pays  big  di\idends  to  get  the  best  in  equipment. 
C  larage,  a  specialist  in  building  forced  and  induced  draft 
fans,  otfers  you  equipment  basing  a  long-standing  reputa¬ 
tion  for  long-lasting  sersice.  C'l  \R\Cii;  F  an  Company, 
Kalama/oo,  Michigan. 


JOHNSON  D-267  DOUBLE  RANGE  PILOT  POSITIONER 

FOR  TWO-STAGE  OPERATION  OF  UNIT  VENTILATOR  DAMPER  OPERATORS 


The  Johnson  D-267  Double  Ranpe  Pilot  Posi¬ 
tioner  provides  two-stape  operation  of  piston 
dam|H*r  ojx'rators.  It  is  siHvially  desipned  for  ap¬ 
plication  to  schoolnKim  unit  ventilators  to  meet 
minimum  outdoor  air  reipiiremimts. 


F”eatures  include 


Firat  fitape  Operatio  i  —  two-ixisition  action 
only.  Stroke  can  lx*  adjusted  from  0  to  (>()'';  of 
total  piston  stroke. 


•  Second  Stapr  Operation  —  projxirtional  o|x*ra- 
tion,  with  Ixith  start inp  point  and  o|X“ratinp 
ranpe  adjustable. 


•  Accurate  Control  —  full  control  air  supply  pres¬ 
sure  is  used  for  re|M)sif ioninp  ojx'rator  at  all 
times.  .Xssures  precise,  de|X‘ndal)le  control.  Pilot 
eliminates  effects  of  friction,  chanpes  in  air 
velocities,  or  other  variables. 


D  267  DOUBLE  RANGE  PILOT  POSITIONER 
APPLIED  TO  No  4  D  251  PISTON  DAMPER  OPERATOR 


•  Mountinfi  —  may  lx*  mountefl  in  any  jKisition. 
.'\vailable  with  tyjx?  “OS”  or  “\V”  mountinp 
plates. 


For  complete  information  w  rite  for  Bulletin  I)-2b 
Johnson  Service  Company,  Milwaukee  1,  Wis. 


TYPICAL  RELATIONSHIP  BETWEEN  OPERATOR 
STROKE  AND  PILOT  PRESSURE 


0  2*  S  4 

»»  S*.  S  "A’C* 

•  ASr.f  ^  ••C  *0  » •! 

*  0  2^’ 
DOuBcf  •AV.f 

P  '  ♦  ^0^'^  'Sf  • 
W  N 

^  *^0  5  p« 


D  A  .f  »SC 
PC 


TYPICAL  APPLICATION  —  D  ?67  PILOT  POSITIONER 
CONTROLLING  OUTDOOR  AIR  DAWPER  IN  SCMOOLROOW  UNIT  VENTILATOR 
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